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ADVERTISEMENT. 


About  two  years  ago  the  Compiler  of  the  following  work 
caused  to  be  translated,  for  the  use  of  the  gentlemen  at- 
tending his  anatomical  lectures,  the  very  excellent  work 
of  Mr.   H.  Cloquet,    entitled,    "  Traite  d'Anatomie  De- 
scriptive ;"  in  reality  the   best  treatise  of  its   kind,    on 
the  exact  descriptive  anatomy  of  the  human  body,  ever 
offered  to  the  public.     There  was  this   peculiarity  in  the 
work  of  M.  Cloquet,  or  rather  this  in  which  it  particu- 
larly differed  from  all,  or  from  most  British  anatomical 
works,  that  it  was  really  what  its  title  declared  it  to  be» 
The  reasons  why  the  writer  of  this  advertisement  troubled 
himself  and  the  public  with  a  translation  of  a  work  on 
anatomy  written  in  a  foreign  language,  were  briefly  and 
partly  stated  in  a  preface  prefixed  to  that  translation  : 
nothing  has  occurred  since  to  alter  or  modify  the  opinion 
stated  therein  ;  and  the  rapid  sale  and  exhaustion  of  that 
work  must  convince,  he  thinks,  every  one  that  he  had  not 
miscalculated  nor  misjudged  the  wishes  of  the  anatomical 
students  of  this  kingdom.     The  sale  of  a  thousand  copies 
of  a  work  addressed  almost  exclusively  to  one  class  of 
students,  implies  irresistibly,  that  perhaps  more  than  two- 
thirds  of  all  the  anatomical  students  in  Britain  entertained 
opinions,  similar  to  those  on  which  the  translator  has,  in 
his  capacity  of  lecturer  on  human  anatomy,  more  particu- 
larly insisted,  as  to  the  advantages  of  studying  correct  and 
positive  anatomy,  in  preference  to  acquiring  vague,  imper- 
fect and  inaccurate  notions  of  structure. 


Vi  ADVERTISEMENT. 

The  writer  of  this  would  fain  believe  his  opinions  to  be 
correct,  when  he  supposes  that  all  this  has  greatly  altered, 
and  for  the  better,  the  general  character  of  anatomical 
studies,  and  that  there  are  few  students  now,  who  com- 
mence their  professional  career  by  calculating  with  how 
little  anatomy  they  may  practise  surgery.  He  hopes 
also,  and  in  this  is  confident,  that  excellent  surgeons, 
instead  of  being  rare  and  thinly  scattered,  will  be  found 
everywhere  ;  thus  will  surgery  become  more  and  more 
exact,  and  physic  less  and  less  conjectural^  The  writer 
has  been  accused  of  too  forcibly  influencing  the  student's 
mind,  and  of  dragging  it  away  from  other  collateral  stu- 
dies as  they  are  termed,  to  fix  it  exclusively  on  anatomical 
pursuits.  Let  others  look  to  this.  If  anatomj^  be  the 
basis  of  all  medical  education,  as  twenty  years*  active  exer- 
cise of  his  profession  has  convinced  the  writer  of  this  adver- 
tisement, beyond  all  doubt,  it  is  reasonable  to  presume 
that  it  ought  to  be  studied  profoundly.  It  has  never  occur- 
red to  him  to  meet  with  a  surgeon  or  physician  possess- 
ing a  superfluity  of  anatomical  knowledge,  but,  not  un- 
frequently,  to  witness  men  at  the  summit  of  their  pro- 
fession, renewing  their  anatomical  knowledge,  and  prose- 
cuting anatomical  inquiry,  when  far  advanced  in  life. 
This  he  has  seen  even  in  Britain,  but  admits  reluctantly, 
and  with  great  regret,  that  it  should  occur  more  frequent- 
ly in  foreign  countries  than  at  home. 

Finally,  the  writer  cannot  feel  irritable  or  displeased, 
seeing  that  the  medical  and  surgical  student  has  unlimit- 
edly  adopted  his  views  ;  neither  is  he  uneasy  at  the 
efforts  made  to  arrest  the  impulse  given  to  anatomical 
studies  :  whether  these  flov/  from  private  or  corporate 
malignity,  the  good  sense  of  the  professional  public  must 
always  render  them  abortive  ;  and  even  should  these  ef- 
forts to  depreciate  anatomical  knowledge,  assume,  under 
the  very  specious  pretence  of  improving,  extending,  and 
amending  medical  education,  a  more  formidable  and  more 
tangible  shape,  as  it  is  said  they  speedily  will,  the  writer, 
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from  his  position,  does  not  altogether  despair  of  power- 
fully counteracting,  as  far  as  an  individual  can,  these 
efforts,  which,  however  well  intended  they  may  be,  have 
simply  for  their  result  the  rendering  medical  studies  less 
useful  and  more  expensive.* 

But  to  return.  The  work  which  is  now  presented  to 
the  medical  student  differs  considerably  from  its  prede- 
cessor ;  based  iipon  it,  the  text  has  again  been  very  care- 
fully revised,  and,  it  is  hoped,  greatly  amended ;  it  has 
been  compared  with  Soemmering's  work,  "  De  Fabrica 
Corporis  Hum.ani ;"  and  much  has  been  added  from  prac^ 
tical  knowledge,  so  as  to  render  it  a  work  fitted  equally 
for  the  Class  Room  and  Dissecting  Room.  In  all  this  the 
writer  has  been  much  assisted  by  Mr.  T.  Wharton  Jones, 
Lecturer  on  General  Anatomy,  who  has  omitted  nothing 
on  his  part  to  secure  extreme  accuracy,  and  to  render  it 
useful  to  all  classes  of  medical  students. 

R.  K. 


*  Though  the  writer  of  this  notice  did  suppose,  that  he  appreciated  folly  the 
mischievous  nature  of  non-professional  interference  in  the  regulation  of  Medical 
Education,  he  yet  admits,  that  the  principle  which  regulates  such  interfei*ence, 
together  with  the  absolute  destruction  and  withering  influence  exercised  over 
a  professional  education  by  corporate  bodies,  with  vested  rights  and  hereditary 
teniu'es,  were  not  fully  understood  by  him  until  he  perused  au  admirable 
pamphlet  on  the  subject,  entitled  "  Additional  Hints  respecting  the  Improve- 
ment of  the  System  of  Medical  Instruction  followed  in  the  University  of 
Edinburgh,  &c-  by  John  Thomson,  M,  D.  late  Regius  Professor  of  Military 
Sm-gery." 


PRELIMINARY  OBSERVATIONS. 


1.  Anatomy*  is  the  science  of  organization,  that  is,  the  science 
whose  object  is  the  examination  of  the  organs  or  instruments  of 
life.     All  organized  bodies  are  the  subjects  of  it. 

2.  As  living  beings  are  divided  into  two  great  sections,  Vege- 
tables and  Animals,  so  there  are  two  kinds  of  anatomy,  viz.  Vege- 
table Anatomy  and  Animal  Anatomy. 

3.  The  peculiar  object  of  the  latter  kind  of  anatomy  is  the  know- 
ledge of  the  organization  of  animals,  considered  in  a  material  point 
of  view,  or  the  apparent  qualities  of  the  organs  which  enter  into 
the  composition  of  their  bodies.  By  it  we  learn  the  number,  the 
shape,  size,  structure,  intimate  texture,  physical  properties,  situa- 
tion and  connexions  of  each  of  them  ;  it  assists  in  discovering  and 
explaining  the  laws  that  regulate  the  functions  which  they  are  dis- 
tined  to  perform.  The  knowledge  of  this  science  is  obtained  by 
inquiries  and  experiments  made  upon  dead  bodies,  by  means  of 
dissection,  and  numerous  other  processes,  such  as  desiccation,  cor- 
rosion, injection,  maceration,  the  construction  of  skeletons,  &c. 

4.  Animal  anatomy  is  divided  into  Human  Anatomy  and  Com- 
parative Anatomy,  according  as  it  treats  of  the  organization  of  the 
human  body,  or  of  that  of  other  animals.  The  anatomy  of  man  is 
the  object  of  the  present  work.  The  numerous  organs  of  which 
the  human  body  consists,  we  shall  consider  principally  with  refer- 
ence to  their  shape  and  mutual  relations  ;  this  is  what  constitutes 
Descriptive  Anatomy,  properly  so  called,  which  may  be  subdivided 
into  the  Particular  Anatomy  of  Organs  and  the  Anatomy  of  Re- 
gions, or  Surgical  Anatomy ;  while  that  branch  of  the  science 
which  treats  of  the  structure  and  properties  of  the  different  tissues 
which  are  common  to  several  organs,  takes  the  name  of  General 
Anatomy.  To  the  latter  also  belongs  the  examination  of  the  ge- 
neral characters  of  all  the  organs  and  humours. 

•  'AvaT£^»(y,  disseco.  Some  authors  have  proposed  to  substitute  for  the  word 
Anatomy,  those  of  Morphology,  Physiography,  Organography,  and  Organologij,  which , 
however,  have  by  no  means  been  generally  adopted. 
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OF  THE  ORGANIC  ELEMENTS,  OR  PROXIMATE  ANIMAL  PRINCIPLES. 

5.  In  living  bodies  there  are  two  kinds  of  elements,  inorganic 
and  organic.  The  inorganic  elements  are  those  which  may  be 
obtained  by  the  processes  of  chemistry  from  minerals  as  well  as  or- 
ganized bodies  ;  they  are,  carbon,  hydrogen,  oxygen,  azote,  fluor- 
ine, phosphorus,  sulphur,  iron,  manganese,  calcium,  sodium,  po- 
tassium, silicium,  magnesium,  and  chlorine.  By  the  mutual  com- 
bination of  these  principles  are  formed  the  organic  elements,  which 
exist  only  in  living  beings,  and  are  the  exclusive  product  of  organ- 
ization ;  they  form  a  kind  of  substances  which  may  be  extracted 
from  the  bodies  of  animals  by  very  simple  processes.  These  or- 
ganic elements  are,  gelatine,  albumen,  fibrin,  fat,  mucus,  and  cer- 
tain other  substances  less  generally  distributed,  or  only  existing- 
under  particular  circumstances. 

6.  Gelatine,  when  pure,  is  a  substance  destitute  of  smell,  taste, 
or  colour,  and  heavier  than  water.  It  is  distinguished  from  all 
animal  principles  by  being  soluble  in  warm  water,  which  it  renders 
more  or  less  viscid,  and  forms  what  is  called  an  animal  jelly.  This 
jelly  is  a  hydrate  of  gelatine,  and  contains  so  much  water,  that  it 
readily  liquifies  when  heated ;  on  being  left  to  itself,  it  quickly 
turns  sour,  and  passes  into  putrid  decomposition.  Acids  favour 
the  solution  of  gelatine,  as  do  likewise  the  alkalies ;  but  alcohol, 
and  especially  tannin,  precipitate  it.  With  the  latter  it  forms  an 
insoluble  compound,  similar  in  its  composition  to  leather,  which 
is  not  liable  to  putrify.  It  is  precipitated  by  several  of  the  metal- 
lic salts. 

Gelatine  does  not  occur  naturally  in  any  of  the  animal  fluids, 
which  seems  to  confirm  M.  Thenard's  opinion  that  it  does  not  ex- 
ist ready  formed  in  the  economy,  but  is  produced  by  the  action  of 
caloric. 

7.  Albumen*  is  a  very  viscid,  transparent  fluid,  nearly  destitute 
of  smell,  and  taste.  It  froths  on  being  agitated  in  water,  and  is 
coagulated  by  heat,  alcohol  and  the  stronger  acids ;  when  burned 
it  gives  out  a  peculiar  smell.  It  has  the  property  of  decomposing 
corrosive  sublimate,  by  reducing  it  to  the  state  of  calomel ;  in  con- 
sequence of  this  albumen  is  a  ready  and  efficient  antidote  to  this 
poison.  Lastly,  it  is  always  combined  with  sulphur  and  subcarbo- 
nate  of  soda,  the  latter  of  which  gives  it  the  property  of  colouring 
green  the  tincture  of  mallows  and  the  syrup  of  violets. 

This  substance  is  found  in  almost  all  the  animal  fluids,  the 
chyle,  the  synovia,  the  serum  of  the  blood,  &c. 

8.  Fibrin  or  Gluten,  is  a  soft,  white,  solid  substance,  without 
either  smell  or  taste,  elastic  when  moist,  but  hard  and  brittle  when 
dry.     It  is  insoluble  in  water  at  the  common  temperature ;  when 

*  The  Latin  word  albumen,  signifies  the  white  of  an  egg^  which  is  almost  entirely 
composed  of  this  principle. 
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acted  on  by  alcohol  of  0.81,  it  is  converted  into  a  kind  of  adipo- 
cire,  wliich  has  a  strong  and  disagreeable  smell.  By  strong  acetic 
acid  it  is  changed  into  a  jelly,  and  by  the  action  of  nitric  acid  on 
it,  a  quantity  of  nearly  pure  nitrogen  is  given  off ;  weak  alkalies 
dissolve  without  decomposing  it.  It  enters  very  largely  into  the 
composition  of  the  blood,  and  forms  nearly  the  whole  of  the  muscles. 
It  is  also  met  with  in  the  chyle  and  in  the  humour  exhaled  from 
the  internal  surface  of  the  serous  membranes. 

9.  Fat  or  oil  exists  in  almost  every  part  of  the  body  of  animals, 
varying  however  in  its  physical  properties,  being  sometimes  fluid, 
sometimes  sohd,  at  one  time  white,  at  another  coloured,  but  always 
unctuous  to  the  touch,  destitute  of  smell,  of  a  mild  taste,  so  as  to 
be  nearly  insipid,  insoluble  in  water,  and  lighter  than  that  fluid. 
It  melts  at  a  rather  low  temperature,  frequently  at  6&  F.  for  ex- 
ample, and  takes  fire  at  a  high  temperature,  becoming  at  the  same 
time  decomposed.  With  alkalies  it  forms  soap,  and  is  converted 
into  a  mild  principle  called  glycerine,  and  into  margaric  and  oleic 
acids. 

M.  Chevreul  has  shown  that  all  the  fats  are  composed  of  two 
immediate  principles,  stearine  and  elaine. 

10.  Mucus  is  a  viscid,  ropy,  transparent  fluid,  without  smell 
and  of  a  saltish  taste.  It  is  soluble  in  water,  insoluble  in  alcohol, 
frothing  in  the  former  of  these  fluids  by  agitation  in  the  air,  does 
not  possess  the  property  of  forming  a  jelly,  and  is  incapable  of  being 
coagulated,  but  is  easily  dried  by  heat.  It  is  precipitated  by 
chlorine,  alcohol,  and  subacetate  of  lead,  but  is  not  so  either  by 
"tannin  or  corrosive  subhmate.  It  occurs  at  the  surface  of  the  mu- 
cous membranes,  in  the  synovia,  the  urine,  the  hair,  the  nails,  the 
seminal  fluid,  &c. 

11.  The  organic  elements  variously  combined  with  one  another, 
and  with  certain  of  the  inorganic  elements  or  elementary  bodies  pro- 
perly so  called,  such  as  phosphorus,  iron,  &c.  give  rise  to  the  Jluids 
and  solids  constituting  the  general  mass  of  the  body,  which  conti- 
nually acting  and  re-acting  upon  each  other,  exist  in  a  state  of  es- 
sentially mutual  dependence  and  connexion. 

The  Jluids  constitute  the  greater  part  of  the  organs,  their  quan- 
tities varying,  however,  according  to  circumstances.  It  is  very 
difficult  to  determine  their  relative  amount,  but  in  general  the  pro- 
portion which  they  bear  to  the  solids  is  as  nine  or  six  to  one :  thus, 
a  fresh  carcass  which  weighs  about  120  lbs.  does  not  weigh  more 
than  12  lbs.  when  thoroughly  dried ;  even  the  bones  have  only  a 
third  of  their  weight  of  solid  matter.  The  fluids  are  contained 
either  in  vessels,  in  areolar  and  spongy  tissues,  or  in  reservoirs ;  as 
is  the  case,  for  example,  with  the  blood,  the  serous  fluid  of  the 
cellular  tissue,  the  bile,  the  seminal  fluid,  the  chyle,  the  vitreous 
humour,  &c. 

12.  The  solids  give  form  and  consistence  to  the  different  parts 
of  the  body.  Their  particles  are  interwoven  in  various  ways,  on 
which  account  the  name  of  texture  is  applied  to  their  structure. 
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It  is  of  them  that  the  organs  are  really  formed ;  they  are  composed 
of  the  same  elements  as  the  fluids,  which  they  enclose,  and  either 
retain  them  or  allow  them  to  escape ;  but  they  are  always  so  com- 
bined with  them  as  nowhere  to  exist  in  an  isolated  state. 

13.  Every  organ,  then,  is  a  compound  of  fluids  and  solids,  and 
has  for  its  principal  basis  the  latter  under  the  form  of  an  areolar  or 
cellular  tissue,  which  is  soft,  extensile,  contractile,  and  permeable 
to  fluids.  This  tissue  is  capable  of  being  modified  in  various  ways, 
being  sometimes  expanded  into  membranes,  sometimes  rolled  up  so 
as  to  form  canals — in  short,  it  is  found  under  many  different  as- 
pects. 

Besides  this  there  are  two  other  elementary  tissues  ;  the  nervous 
and  niziscular,  which  are  the  basis  of  the  instruments  of  sensation 
and  locomotion. 

The  figure  of  the  organs  is  generally  rounded  ;  their  colours  are 
white,  red  and  brown  ;  their  consistence  presents  all  the  gradations 
from  extreme  softness  to  extreme  hardness ;  their  texture  is  some- 
times fibrous,  sometimes  laminar,  at  other  times  it  has  the  appear- 
ance of  being  homogeneous :  their  balk  and  complication  are  as 
various  as  their  other  properties. 

14.  By  the  mechanical  division  of  the  solids,  there  are  always 
ultimately  obtained  minute  laminae  or  filaments,  which  seem  to  be 
their  elementary  molecules,  by  the  combination  of  which  all  the 
kinds  of  tissues  observed  in  the  animal  economy  are  produced. 
The  extreme  term  of  this  division,  however,  is  yet  unattained,  for 
the  smallest  perceptible  fibres  may  be  divided  into  others  still 
smaller. 

15.  All  that  can  be  learned  with  certainty  on  this  subject  is,, 
that  in  the  human  body,  and  in  those  animals  whose  structure  is 
similar,  the  organic  elements  are  formed  of  microscopic  globules 
and  an  amorphous  substance,  which  in  the  fluids  is  liquid,  in  the 
solids  concrete,  coagulable  in  the  one  kind,  and  coagulated  in  the 
other. 

OF  THE  DIFFEEENT  KINDS  OF  TISSUES, 

16.  The  elementary  fibres  or  lameUse  variously  combined  or  as- 
sociated, form  tissues  more  or  less  compound,  which,  by  their  ar- 
rangement in  a  particular  manner,  compose  the  org  mis ;  these 
either  alone,  or  in  combination,  produce  the  different  actions  of  the 
animal  body :  where  several  organs  are  combined  to  perform  one 
action,  they  are  called  an  apparatus.  No  organ  is  isolated,  bull 
they  are  all  interlaced  and  mutually  connected. 

The  T^isswes  are  as  follows  : — 

A.  The  Cellular  or  Mucous^'  Tissue,  (  Tela  ceUulosa  seu  mu- 
cosa) is  an  assemblage  of  whitish,  filamentous,  extensile,  tenaci- 
ous, and  retractile  laminae.     It  is  met  with  in  aU  parts  of  the  body 

*  The  cellular  tissue  has  been  so  called  by  Bordeu  and  other  Anatomists,  parti- 
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in  general  (tela  cellulosa  intermedia  seu  laooa)  ;  surrounds  all  the 
organs  (tela  cellulosa  stricta)  ;  penetrates  into  their  interstices 
(tela  cellulosa  stipata),  and  is  the  basis  of  all  (tela  cellulosa  or- 
ganica  seu  parenchyrnalis),  serving  in  one  sense  to  unite,  and  in 
another  to  separate  them. 

a.  The  Adipose  Tissue  is  an  aggregation  of  microscopic  vesi- 
cles, grouped  together  in  greater  or  less  numbers,  and  connected 
to  each  other  by  laminar  cellular  tissue.  It  serves  as  a  reservoir 
for  the  fat. 

B.  The  Membranes,  (MembrancE)  are  broad,  thin,  and  soft 
organs,  composed  of  fibres  or  laminae  variously  aggregated.  They 
line  the  different  cavities  of  the  body,  surround  many  of  the  visce- 
ra, and  often  serve  to  facilitate  their  motiojis.  Their  structure  com- 
prehends many  vessels  of  different  orders,  and  frequently  nerves. 
The  membranes  are  divided  into  serous,  mucous,  and  fibrous, 
which  are  again  subdivided ;  the  former  into  the  splanchnic  se- 
rous membranes  and  the  synovial  membranes ;  the  second  into 
the  mucous  membranes  properly  so  called  and  the  skin,  whilst  the 
third,  by  its  combination  with  the  two  former,  constitutes  the  Jibro^ 
serous  and ^bro-mucous  membranes. 

C.  The  Vessels,  (f^asaj  are  canals  which  divide  and  subdivide 
into  branches,  are  more  or  less  elastic,  and  are  formed  by  the  super- 
position of  different  membranes.  They  are  distinguished  according 
to  their  uses  and  general  disposition  into  Arteries,  Veins,  and  Lym- 
phatic Vessels.* 

The  Arteries,  (Arteries)  after  leaving  the  heart,  proceed  in  a 
radiating  manner  from  the  centre  to  the  circumference,  and  are 
distributed  through  all  parts  of  the  body,  whither  they  carry  the 
blood  which  has  undergone  the  changes  operated  upon  it  by  respi- 
ration.-|- 

The  Veins,  ( Vence)  in  general,  arise  from  the  last  ramuscules 
of  the  arteries,  unite  together  so  as  to  form  trunks  of  greater  or  less 
size,  and  proceeding  from  the  circumference  to  the  centre,  pour  in- 
to the  heart  the  blood  which  they  have  collected  from  the  whole 
system.  Besides  being  much  more  numerous,  the  veins  are  more 
capacious  than  the  arteries.  Their  walls  are  semitransparent  and 
much  thinner  than  those  of  the  arteries,  which  are  opaque,  thick, 
and  of  a  yellowish  colour.  Their  internal  cavity  presents,  at  inter- 
vals, valves  which  are  folded  projections  of  the  inner  membrane, 
intended  to  support  the  blood,  so  as  to  obviate  the  effect  of  gravity 
upon  it. 

In  this  circumstance  the  veins  differ  much  from  the  arteries. 

culariy  the  Germans,  because  they  think  it  is  nothing  but  a  kind  of  mucus,  and  that 
its  cellular  appearance  is  owing  to  the  way  it  is  examined. 

*  We  may  also  consider  as  vessels  the  Excretory  Ducts  (Ductus  Excretorii),  which, 
arising  from  the  glandular  organs,  transmit  outwards,  or  into  particular  reservoirs, 
the  fluid  secreted  by  them. 

-|-  The  pulmonary  artery  conveys  to  the  lungs  the  dark  or  venous  blood  which  has 
already  circulated  in  the  body. 
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The  Lymphatic,  or  absorbent  vessels  (Vasa  lymphatica),  arc 
thin,  transparent,  and,  like  the  veins,  furnished  internally  with  val- 
vules ;  but,  in  place  of  blood,  they  contain  a  peculiar  fluid  named 
lymph,  which  they  empty  into  the  veins.* 

a.  The  Erectile  or  Cavernous  tissue.  This  consists  of  a  pecu- 
liar arrangement  of  the  terminations  of  the  arteries,  but  more  par- 
ticularly of  the  radicles  of  the  veins,  which  are  much  dilated,  and 
when  excited,  become  distended  with  blood.  This  tissue  is  most 
evident  in  the  organs  of  generation. 

D.  The  Lymphatic  Ganglia  ox  Conglobate  glands.  Connected  with 
the  lymphatics,  are  the  lymphatic  ganglia  or  the  conglobate  glands, 
small  bodies  which  vary  in  size  and  form.  They  are  generally  of  a 
reddish  white  colour,  but  those  placed  near  the  liver  are  yellowish, 
those  near  the  spleen  brown,  and  those  in  the  neighbourhood  of 
the  lungs  black.  The  intimate  texture  of  these  bodies  has  not  yet 
been  determined ;  they  are  of  a  firmer  consistence  than  any  other 
soft  part.  They  are  supposed  to  be  to  the  lymphatics  what  the 
nervous  ganglia  are  to  the  nerves  ;  for,  on  the  one  hand,  they  re- 
ceive the  lymphatic  vessels  {vasa  inferentia),  and,  on  the  other, 
transmit  them  to  join  their  common  trunk  (vasa  efferentia). 

E.  The  Glands  (GlandulcB)  are  organs  varying  much  in  form, 
size,  colour,  consistence  and  structure,  but  all  destined  to  separate 
from  the  mass  of  the  blood  a  fluid  peculiar  to  each  of  them,  which 
is  immediately  thrown  out  by  means  of  ramified  excretory  ducts, 
on  the  surface  of  the  tegumentary  membranes. f 

a.  As  nearly  allied  to  the  glands  we  may  include  the  Follicles  or 
Crypts,  which  are  membranous  and  vascular  vesicles  connected  with 
the  tegumentary  membranes,  and  of  which  their  inner  surfaces  are 
continuations.  They  are  of  a  rounded  or  lenticular  form,  and  in 
them  is  secreted  a  peculiar  fluid,  which  is  efinsed  over  the  surface 
of  the  part,  and  lubricates  it. 

F.  The  Ligaments  {Ligamenta,  Nervi  colligantes)  are  parts  of  a 
fibrous  nature  v/hich  are  situated  around  the  joints,  and  serve  to 
connect  the  bones  to  each  other.  They  vary  much  in  their  form 
and  general  appearance,  being  sometimes  membraniform  and  some- 
times existing  as  compact,  round,  and  whitish  cords  of  great 
strength,  attached  to  the  bones  by  their  two  extremities. 

a.  The  Tendons  ( Tendines)  are  white,  glistening,  and  fibrous 
cords,  to  which  the  muscular  fibres  are  attached,  varying  as  to 
length  and  thickness,  sometimes  round  and  sometimes  flat ;  in 
them  the  muscular  fibres  terminate,  and  through  the  medium  of 
them  are  connected  to  the  bones. 

b.  The  Aponeuroses  {Aponeuroses^  are  fibrous  membranes  si- 

*  A  great  division  of  these  vessels,  the  Lacteals,  is  destined  to  carry  the  chyle 
from  the  intestinal  canal  into  the  general  mass  of  blood. 

t  Some  bodies  termed  glands  have  no  excretory  ducts,  these  are  the  thyroid,  thy- 
mus, and  supra-renal  glands,  and  the  spleen,  which,  from  the  large  "quantity  of  blood 
they  receive,  have,  with  some  reason,  been  supposed  to  have  an  influence  on  its 
formation, 
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milar  in  texture  to  the  tendons,  of  a  pearly  white  colour,  being  iri- 
descent, glistening,  and  sattiny.  They  are  more  or  less  broad  and 
strong,  are  elastic,  but  not  extensible. 

They  envelop  the  muscles  and  afford  attachment  to  their  fleshy 
fibres. 

c.  The  Elastic  Tissue  forms  organs  of  a  peculiar  yellowish  tint, 
possessed  of  extreme  elasticity,  and  of  an  albuminous  and  fibrinous 
nature.  It  is  always  in  a  state  of  antagonism  to  the  action  of 
gravity  and  muscular  contraction,  as  may  be  observed  in  the  ar- 
teries, the  ligamenta  flava  of  the  vertebral  column,  &c. 

G.  The  Cartilages,  (Cartilagines).  The  substance  of  these  bo- 
dies, which  is  of  an  opaque  white  colour,  is  less  compact,  less  heavy, 
less  hard,  but  more  elastic  than  that  of  the  bones,  and  is  capable 
of  being  reduced  to  gelatine  by  boiling.  They  are  flexible  and  elas- 
tic, and  sometimes  serve  as  a  prolongation  to  the  bones,  as  is  the 
case  with  those  that  are  observed  between  the  ribs  and  sternum, 
(cartilages  of  prolongation) ;  or  they  cover  their  articular  extremi- 
ties, as  in  all  the  moveable  joints,  (cartilages  of  incrustation).  In 
other  cases,  they  enter  into  the  formation  of  organs,  as  the  larynx, 
the  nose,  &c.  The  direction  of  their  fibres  is  not  easily  perceived, 
because  they  are  so  close  that  at  first  sight  they  appear  to  form  a 
homogeneous  whole. 

a.  The  Fibro-Cartilages,  or  Membraniform  Cartilages,  are  in- 
termediate between  cartilages,  properly  so  called,  and  ligaments, 
indeed  they  appear  to  be  nothing  but  the  latter  incrusted  with  ge- 
latine. They  possess  great  flexibility,  are  highly  elastic,  very  thin, 
and  compose  certain  organs,  such  as  the  external  ear,  and  the  tra- 
chea ;  they  also  enter  into  the  structure  of  the  joints,  as  may  be  seen 
in  the  articulations  of  the  clavicle,  the  lower  jaw,  the  knee  joint,  &c. 
(interarticularjibro-cartilages).  Cartilages  of  this  kind  also  exist 
wherever  there  is  much  friction  of  a  tendon  upon  the  periosteum  of 
a  bone,  as  is  observed  on  the  grooves  at  the  lower  extremity  of  the 
tibia,  fibula,  &c.  (Jihro-cartilages  of  incrustation). 

H.  The  Bones  (Ossa)  are  the  hardest,  most  compact  and  solid 
parts  of  the  body.  They  serve  as  a  basis  and  support  for  the  other 
organs,  and  are  composed  of  a  cartilaginous  and  cellular  organized 
parenchyma,  incorporated  with  earthy  salts. 

The  aggregate  of  aU  the  bones  of  the  body  bears  the  name  of 
skeleton. 

I.  The  Muscles  (Musculi)  are  organs  of  a  red  or  reddish  co- 
lour, possessed  of  great  irritability  and  contractility.  They  are 
composed  of  a  fibrous  tissue  collected  into  fasciculi  of  various  sizes, 
which  are  kept  together  by  cellular  tissue,  in  which  are  seen  ves- 
sels and  nerves  ;  what  is  peculiarly  characteristic  of  the  muscular 
fibre  is,  that  it  is  composed  of  a  linear  series  of  microscopic  glo- 
bules.    They  constitute  what  is  named  the  Jlesh  of  animals. 

K.  Nervous  Jihre. — This,  is  the  peculiar  substance  of  which  the 
brain  and  nerves  are  composed.     It  presents  itself  under  two  dif- 
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ferent  forms  ;  under  the  one  form  it  is  called  the  medullary  sub- 
stance, vmder  the  other  the  cineritious ;  the  latter  is  softer  and 
more  vascular  than  the  former.  Both  when  examined  by  the  mi- 
croscope appear  to  be  composed  of  semitransparent  globules,  joined 
together  by  a  transparent  and  viscous  substance. 

In  the  medullary  substance  the  globules  are  larger  and  more 
numerous  than  in  the  cineritious,  besides,  they  are  in  the  former 
arranged  in  lines,  which  gives  it  its  fibrous  appearance. 

The  brain  and  spinal  marrow,  which  are  masses  composed  of  the 
medullary  and  cineritious  substances,  are  the  central  point  of  the 
nervous  system,  the  point  to  which  all  sensations  are  referred  and 
from  which  the  will  to  move  passes.  The  nerves,  which  are  soft, 
whitish  cords  of  variable  form,  ramified  through  the  substance  of 
the  organs,  are  the  conductors  of  sensation  and  motion, 


DIVISIONS  OF  ANATOMY. 

17.  The  Study  of  anatomy  is  commonly  divided,  according  to  the 
mutual  resemblance  of  the  organs,  into  several  distinct  branches, 
which  have  corresponding  denominations.     Thus ; 

Osteology  (Oalsov,  os ;  Xoyog,  sermo)  comprises  a  description  of  the 
bones. 

Syndesmology  (sui/^igfiog,  ligamentum ;  Xoyog,  se7"nio.)  Under 
this  are  included  not  only  a  description  of  the  ligaments  properly 
so  called,  but  also  of  all  those  parts  which  enter  into  the  structure 
of  joints  ;  it  would  be  better  therefore  to  call  it  Arthrology,  (a^^go/, 
articulus ;  Xoyog,  sermo.) 

Myology  (Mug,  musculus)  embraces  the  description  of  the 
muscles. 

Neurology  (Nsu^oi^,  nervus,)  the  description  of  the  nervous  sys- 
tem and  organs  of  sense. 

Angiology  {A'yyuov,  vas.)  comprehends  the  vessels. 

Adenology  {A'briv,  glandula,)  the  description  of  the  glands. 

Splanchnology,  {^<:fkay^vog,  viscus,)  the  description  of  the  vis-= 
cera. 

The  arrangement  which  will  be  followed  in  this  treatise  is,  that 
into  the  organs  of  the  functions  of  relation ;  the  organs  of  the 
nutritive  functions  ;  and  the  organs  of  the  generative  functions. 


CLASS  FIRST. 


ARTICLE  FIRST. 

ORGANS  OF  LOCOMOTION. 

18.  The  really  essential  organ  of  motion  is  the  fleshy  or  mus- 
cular fibre,  which,  by  contracting  under  the  influence  of  the  wiU, 
enables  the  animal  into  the  composition  of  whose  body  it  enters, 
either  to  change  its  position  in  part,  or  altogether  to  remove  from 
the  place  which  it  originally  occupied.  But  in  order  that  motions 
of  this  kind  may  be  performed  with  the  requisite  precision,  it  is  ne- 
cessary that  the  muscles  should  be  attached  to  hard  parts,  within 
or  without  the  body,  to  serve  as  levers,  and  afford  fulcra  to  each 
other.  Hence  the  very  natural  division  of  the  apparatus  of  loco- 
motion into  two  kinds,  the  one  consisting  of  the  passive  organs, 
the  other  of  the  active  organs  of  this  faculty.  The  bones  and  their 
appendages  belong  to  the  former,  the  muscles  and  the  parts  con- 
nected with  them,  to  the  latter.* 


DESCRIPTION  OF  THE  PASSIVE  ORGANS  OF  LOCOMOTION. 


CHAPTER  FIRST. 

OF  THE  BONES. 

§  Preliminary  Remarks. 

19.  The  bones  are  the  hardest  organs  of  animal  bodies,  but  they 
are  easily  broken  on  accovmt  of  their  want  of  flexibility  and  their 

*  There  are  internal,  involuntanj,  organic  viotions,  by  means  of  which  each  of  the 
functions  appears  to  be  performed.  These  have  no  connexion  with  the  motions 
referred  to  in  the  present  article. 
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incapability  of  extension.  In  general,  their  colour,  when  fresh, 
is  an  opaque  white,  reddish  externally,  and  of  a  more  or  less  deep 
red  internally.  In  man,  and  the  animals  of  the  higher  orders,  the 
bones  are  always  internal,  being  surrounded  by  the  muscles  and 
integuments,  whether  they  form  cavities  for  the  nervous  and  vas«. 
cular  centres,  or  constitute  the  framework  of  the  limbs.  They  are 
immediately  invested  on  the  outside  with  a  fibrous  membrane,  call- 
ed the  periosteum,  and  are  moistened  through  their  whole  sub- 
stance by  an  oily  fluid. 

20.  The  bones,  like  other  parts  of  the  body,  have  arteries  and 
veins.  No  lymphatic  vessels  have  as  yet  been  discovered  in  them, 
but  M.  Dumeril  has  seen  nerves  which  penetrated  into  their  tissue 
along  with  the  arteries.  That  they  contain  much  cellular  tissue,  is 
demonstrated  by  the  phenomena  of  the  formation  of  callus,  and  by 
long  maceration  in  acidulous  water. 

21.  On  examining  the  intimate  structure  of  these  organs,  it  is 
observed  that  they  are  composed  of  two  principal  elements,  viz.  an 
organized  parenchyma,  formed  of  gelatine  and  an  inert  salino-ter- 
reous  substance,  which  fills  up  the  areolae  of  the  parenchyma,  and 
exists  in  the  midst  of  these  living  parts,  only  for  the  purpose  of 
giving  them  a  solidity  which  is  absolutely  necessary  for  the  per- 
formance of  the  functions  that  have  been  allotted  them. 

22.  The  existence  of  the  parenchyma  of  bones  is  demonstrated, 
by  immersing  them  in  dilute  muriatic  acid,  which  removes  the  saline 
matter,  and  leaves  untouched  a  cartilaginous  body  retaining  the 
form  of  the  bone.  After  this  process  the  bones  of  children  become 
softer  and  more  viscid  than  those  of  adults.  Also,  by  the  appear- 
ances exhibited  in  certain  diseases,  in  which  the  bones  become  soft 
and  almost  cartilaginous,  as  in  rachitis  in  particular. 

23.  The  earthy  matter  of  bones  may  be  obtained  separately  and 
with  the  same  form  as  before,  by  calcining  them.  By  this  means 
the  gelatinous  part  is  destroyed  and  the  earthy  part  left,  which  is 
white,  friable,  and  brittle,  unless  the  heat  has  been  urged  so  far  as 
to  reduce  it  to  a  state  of  imperfect  vitrification.  The  earthy  matter 
is  also  obtained  separately  by  boiling  bones  in  a  Papin''s  digester, 
and  those  bones  met  with  in  the  sandy  deserts  of  Africa  are  found 
to  have  lost  their  animal  matter  by  the  action  of  the  elements. 
Lastly,  Some  diseases,  cancer  for  instance,  render  the  bones  very 
fragile,  on  account  of  the  greater  relative  quantity  of  this  matter 
which  they  induce  in  them. 

24.  The  animal  matter  constitutes  more  than  one  half  the  weight 
of  bones ;  the  remaining  part  is  composed  of  inorganic  matter, 
which,  according  to  Berzelius,  consists  of  phosphate  of  lime,  carbo- 
nate of  lime,  fluate  of  lime,  phosphate  of  magnesia,  soda,  muriate  of 
soda,  and  water.  Traces  of  iron,  manganese,  silica,  and  alumina 
have  been  discovered  by  M.  Vauquelin.  Phosphate  of  lime,  how- 
ever, undoubtedly  forms  the  predominant  ingredient  in  the  consti- 
tution of  the  bones. 
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25.  By  the  combination  of  the  various  elements  of  which  we 
have  been  speaking,  there  are  formed  fibres,  which  are  of  the  same 
nature  in  all  the  bones,  but  which  present  themselves  under  two 
different  aspects,  being  in  one  part  rarefied  to  form  the  cellular,  the 
areolar  or  spongy  tissue,  and  in  another  condensed  to  form  the 
compact  tissue. 

The  former  of  these  tissues  results  from  the  interlacing  of  nu- 
merous laminae  running  in  all  directions,  and  leaving  between  them 
small  vacuities  or  cellules  of  variable  extent,  generally  very  irregu- 
lar in  their  form,  which  communicate  with  one  another,  as  is  de- 
monstrated by  the  circumstance,  that  mercury  may  be  made  to  pass 
through  them.  This  tissue  almost  always  occupies  the  centre  of 
the  bones.  The  inferior  turbinated  bones  of  the  nose,  according 
to  most  anatomists,  form  the  only  exception.  We  shall  presently 
see  how  far  this  opinion  is  correct. 

The  reticular  tissue  of  authors  is  merely  a  variety  of  the  cel- 
lular tissue,  in  which  the  cellules  are  larger,  and  the  laminae  and 
fibres  by  which  they  are  bounded  much  thinner  and  more  delicate. 

The  compact  tissue  is  formed  by  fibres  placed  so  close  as  to 
leave  no  intervals  ;  they  are  however  not  held  together  by  small 
pegs,  as  Gagliardi  imagined.  This  tissue  commonly  exists  at  the 
surface  of  the  bones,  and  forms  the  walls  of  the  various  apertures 
and  canals  that  may  occur  in  them.  Although  by  the  naked  eye 
no  interstices  are  perceptible  between  the  fibres  or  lamellae  of  which 
it  is  composed,  the  microscope,  however,  discovers  small  medullary 
and  vascular  canals  in  its  substance. 

26.  The  bones  vary  much  in  size,  some  of  them  being  a  fourth, 
a  fifth,  or  a  sixth  of  the  length  of  the  body,  while  others  of  them 
are  not  more  than  a  few  lines  in  diameter. 

27-  Their  form  is  always  symmetrical,  some  being  m,edian  and 
single,  others  lateral  and  in  pairs. 

In  the  former,  the  one  lateral  half  is  a  counterpart  of  the  other. 

In  the  latter,  the  bone  of  one  side  of  the  body  corresponds  ex- 
actly to  that  of  the  opposite  side.  There  are,  however,  in  these 
respects  some  slight  irregularities. 

28.  With  respect  to  figure,  the  bones  are  distinguished  into 
long,Jlat,  and  short,  according  as  the  length  or  the  breadth  pre- 
dominates in  their  dimensions,  or  is  equal  to  the  thickness.  This 
division,  which  is  founded  on  the  relative  proportions  of  their  three 
geometrical  dimensions,  is  however  subject  to  some  exceptions  ;  and 
there  are  in  fact  bones,  which  in  one  respect  may  be  considered  as 
long  bones,  while  in  another  they  ought  to  be  arranged  among  the 
flat ;  of  which  kind  are  the  ribs,  and  the  lower  jaw. 

29.  The  Long  Bones  {Ossa  longa,  sive  cylind7'ica)  occur  in  the 
limbs.  Those  nearest  the  trunk  are  the  longest,  but  least  numer- 
ous. Their  extremities  are  enlarged,  and  their  middle  part,  which 
is  named  body  or  diaphysis,  is  contracted,  and  most  commonly 
triangular  and  twisted.     Their  centre  is  hollowed  by  a  cylindrical 
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cavity,  named  the  medullary  canal,  which  renders  the  bones  stronger 
without  increasing  the  quantity  of  matter  entering  into  their  com- 
position, and  is  larger  in  old  than  in  young  individuals.  This  ca- 
vity is  divided  into  numerous  cells  by  the  filaments  of  the  reticular 
tissue,  already  mentioned,  which  extend  in  different  directions  from 
one  wall  to  the  other. 

30.  The  body  of  these  bones,  which  is  whiter  than  the  rest  of 
their  extent,  is  every  where  composed  of  a  very  thick  compact  tissue, 
of  which  a  very  thin  layer  only  covers  the  spongy  substance  of  their 
extremities  ;  the  fibres  of  this  compact  tissue  have  a  longitudinal 
disposition,  although  they  are  inclined  over  each  other  in  all  direc- 
tions, forming  numerous  connexions  by  means  of  transverse  and 
oblique  fibres,  and  constituting  superimposed  plates. 

31.  The  Flat  or  Broad  hones  {Ossa  lata  sive  plana)  are  for  the 
most  part  destined  to  protect  important  viscera,  and  by  uniting  to- 
gether form  the  walls  of  certain  cavities,  such  as  those  of  the  cra- 
nium, pelvis,  &c.  They  are  almost  all  bent  upon  themselves,  and 
their  margin,  which  is  generally  a  little  thickened,  forms  articula- 
tions, or  affords  insertion  to  muscles. 

They  are  formed  of  cellular  tissue  contained  between  two  thin 
tables  of  compact  tissue,  whose  fibres  are  frequently  radiated.  In 
the  bones  of  the  skull  in  particular,  this  cellular  tissue  has  received 
the  name  of  Diplbe  or  Meditullium. 

32.  The  Short  Bones  {Ossa  crassd)  are  always  of  small  dimen- 
sions, and  generally  globular,  tetrahedral,  cuboidal,  cuneiform,  or 
polyhedral.  They  occur  associated  in  great  numbers  in  the  regions 
which  they  occupy,  as  in  the  tarsus,  carpus,  and  vertebral  column. 
Their  surface,  which  is  always  uneven,  presents  many  cavities  and 
eminences  ;  and,  like  the  flat  bones,  they  have  no  meduUary  canal. 
In  general  also,  their  articulating  surfaces  are  broad. 

These  bones  are  composed  of  cellular  tissue,  surrounded  by  a 
thin  compact  lamina,  with  fibres  crossing  each  other  in  all  direc- 
tions. Their  whiteness  is  never  so  great  as  that  of  the  flat  bones, 
nor  of  the  bodies  of  the  long  ones. 

33.  The  surface  of  the  bones  is  often  surmounted  by  eminences, 
to  which  the  general  name  of  Apophysis^  or  Process, -^^  is  given. 
During  the  earlier  periods  of  life,  however,  these  eminences  are  for 
the  most  part  called  Epiphyses,  \  because  they  are  then  separated 
from  the  rest  of  the  bone  by  a  cartilaginous  substance,  which  is 
not  the  case  at  a  more  advanced  stage,  when  all  the  processes  are 
perfectly  continuous  with  the  substance  of  the  bones,  and  form  part 
of  the  same  body. 

Ay:o^vi}//.ai,  iiascor  de,  cxorior.        -f-  Processus,  ^roce^io.        :!^  ^■^iipvi>//,ai,  adnascor^ 


BONES  IN  GENERAL. 


13 


The  following  table  contains  an  enumeration  of  the  different 
kinds  of  processes,  together  with  their  peculiar  characters  : — 


f 


CD 
CO 

o 
o 


serve  for 
articula- 
tions. 


f  Those 
I  which  be 
long  to  the 
moveable 
articuk' 
tions :  are 
Those  be 
longing  to     I 
theimmove-^ 
able  articu- 
lations: are 


(moveable  j 
articula-  j 
tions :  are      ^ 


Heads,  which  are  nearly  hemispherical 


Condyles,  which  are  broader  in  one  direc- 
tion than  in  the  others. 


r  According 
to  their  ge^ 
neral  form,  ) 


'the  inser- 
tion of 
fibrous 
organs, 
whose 
points  of 
attach- 
ment they 
multiply, 
are  called. 
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After  the 
bodies  to 
which  they  ^ 
have  been 
compared. 

According 
to  their 
uses. 

According 
to  their  di- 
rection and 
relative  si- 
^  tuation. 


[Serrae  or  Dentations,  as  in  the  bones  of  the 
cranium. 

Roots,  as  in  the  teeth. 

Ridges,  as  is   seen  in  those  articulations, 

called  schindyleses. 
'  Impressiom,  irregular  eminences,  not  much 
elevated  but  rather  broad ;  they  are  form- 
ed of  a  great  number  of  small  tubercles 
placed  very  close  together,  and  separated 
by  slight  depressions. 

Lines,   unequal  eminences,   long  but  not 
very  prominent. 

Crests,   eminences   resembling    lines,   but 
broader  and  more  prominent. 

Prominences,  when  they  are  rounded,  broad 
and  smooth. 

Tuberosities,  when  rounded  and  rough. 

Spinous  processes,  that  is  of  the  form  of  a 
spine. 

Styloid,  like  a  style. 

Coracoid,  like  a  crow's  beak. 

Odontoid,  like  a  tooth. 

Mastoid,  like  a  nipple. 

Trochanters,  or  those  which  are  subservient 
to  the  act  of  turning. 

Orbitar,  belonging  to  the  orbit,  &c. 


I  Ascending  processes, 
J  Vertical 


Transverse 
j  Superior,  &c. 


r 


-^  Pi^ocesses  of  rejleclion. 


The  re- 
flection of 
certain 
tendons 
which  de- 
viate }► 
from 
their  ori- 
ginal di- 
rection, 
l^are  called  J 

Corresponding  to  cavities  existing  on  the  surface  of  some  organs,  are  called 

Processes  of  impression. 


34.  In  the  processes  the  direction  of  the  fibres  of  the  compact 
tissue  is  not  the  same  as  in  the  rest  of  the  bone.  They  are  longi- 
tudinal in  those  which  are  elongated,  and  run  in  all  directions  in 
such  as  are  large  and  thick ;  but  they  are  never  radiated,  except- 
ing in  the  protuberances  of  the  broad  bones  of  the  cranium. 


li 
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35.  The  bones  also  present  various  kinds  of  cavities  on   tlieir 
snrface,  which  are  usually  characterized  as  follows  : — 


:l^ 


Articular,  are  called 


Of  reception, 
these  are. 

Of  insertion, 
these  are, 


L 


N'on- 
articu- 
lar,  are 
called, 


Grooves,  gutters,  or  channels,  when  they  corres- 
pond to  arteries  or  veins. 


Of  transmis- 
sion, named. 


r  r  Cotyloid,  when  they  are  hemispherical. 

I  Glenoid,  when  broad  and  shallow. 
-{  Trochlew,  when  they  are  grooved  like  pulleys. 
I  Facet,  when  nearly  plain. 
[^Alveoli,  when  they  are  conical. 
^  f^jy  .■        C  Fossce,  when  the  entrance  is  wider  than  the 

bottom. 
Sinuses,  when  it  is  narrower. 
Impressions,  when  they  are  wide,  irregular,  and 
shallow. 
(  Fissures,  when  extended  in  length. 
Grooves  for  the  passage  of  tendons. 
Of  impression, 
which  are  call- 
ed. 

Notches,  when  superficial,  and  formed  in  the 

edges  of  bones. 
Foramina  or  holes,  when  they  pass  through  and 
through  a  thin  bone. 
-{  Canals  or  aqueducts,  when  their  passage  is  of 

I      great  extent,  or  when  formed  by  the  super- 
position of  several  holes. 
Clefts  or  scissures,  if  they  are  longitudinal  and 
(^     very  narrow. 
QP      ....         (  The  medulla  of  the  long  bones. 

thev^transmit  J  '^^^  spo"gy  ^j^sue  of  the  short  bones,  and  of 

•'■to  )      the  extremities  of  the  long  bones, 

vessels  for         /  rpi  ...  *= 

I  1  he  compact  tissue. 


36.  The  cavities  which  transmit  the  vessels  to  the  medulla  are 
very  distinct,  and  are  always  met  with  on  the  body  of  the  long 
bones,  where  they  pass  obliquely  between  the  fibres  of  the  compact 
tissue.  Those  which  belong  to  the  cellular  tissue  are  always  asso- 
ciated in  great  numbers,  in  which  respect  they  differ  from  the 
preceding,  which  are  always  single,  at  least  in  man.  They  are 
equally  distinct ;  but  those  observed  in  the  compact  tissue  are 
mere  pores,  rendered  visible  principally  by  the  blood  which  issues 
from  them  in  the  fresh  state  of  the  bones. 

37.  Like  the  processes  or  eminences  of  which  we  have  spoken 
above,  the  cavities  in  question  are  sometimes  formed  by  a  single 
bone,  which  is  the  more  ordinary  case,  sometimes  by  the  concur- 
rence of  several  pieces  ;  but  they  are  never,  as  is  too  commonly 
imagined,  the  result  of  pressure. 

38.  The  bones  in  their  fresh  state  are  surrounded,  except  at  the 
surfaces  by  which  they  are  articulated  to  each  other,  by  a  dense 
fibrous  membrane,  which  is  strong,  particularly  in  old  subjects.  It 
is  shaggy  on  its  outer  surface,  is  very  vascular,  but  feebly  attached 
to  the  bone  in  early  life,  and  affords  a  point  of  attachment  to  all 
the  fibrous  organs  of  the  system,  except  the  tunica  albuginea,  the 
sclerotica,  the  pericardium,  and  the  fibrous  capsules  of  the  liver, 
spleen,  and  other  viscera.  Various  names  are  applied  to  this  mem- 
brane, according  to  the  parts  where  it  is  observed.     On  the  skull, 
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it  is  called  tlie  pericraniwn  ,-*  on  the  cartilages,  the  perichondri- 
um ;-\  on  the  bones  in  general,  the  periosteum.^ 

39.  The  medullary  canal  of  the  long  bones  is  lined  by  a  thin, 
pellucid,  vascular  membrane, §  folded  upon  itself  a  great  many 
times,  and  divided  into  cellules  or  vesicles,  by  numerous  prolonga- 
tions which  extend  from  one  of  its  sides  to  the  other.  It  is  filled 
with  an  oily  inflammable  juice,  of  a  whitish  or  yellowish  colour, 
which  is  fluid  during  life,  and  after  death  presents  itself  under  the 
form  of  small  shining  grains.  The  substance  has  received  the 
name  ofmarrotv,  (mechdla). 

40.  The  cellular  tissue  of  the  extremities  of  the  long  bones,  the 
diploe  of  the  flat  bones,  and  the  interior  of  the  short  bones,  is 
also  lined  by  a  membrane,  which  appears  to  be  nothing  else  than 
an  expansion  of  vessels  anastomosing  ad  infinitum  with  one  ano- 
ther. This  vascular  network  also  furnishes  a  fat  substance,  re- 
sembling the  preceding,  but  having  less  consistence,  and  of  a  red- 
dish tint. 

41.  The  medullary  fluid  does  not  occur  solely  in  the  large  cavi- 
ty of  the  long  bones  and  in  the  spongy  tissue,  but  is  also  found  in 
the  interstices  of  the  laminae  of  the  compact  tissue,  and  the  poro- 
sities with  which  they  seem  perforated.  || 

The  sinuses  and  air-cells  of  the  bones  of  the  skull,  however,  do 
not  contain  any. 

OF  THE  SKELETON  IN   GENEIIAL. 

42.  The  hard  parts  of  the  body  taken  collectively,  bear  the 
name  of  Skeleton^  as  we  have  already  said.  Almost  all  animals 
have  a  skeleton,  but  it  does  not  exhibit  the  same  arrangement  in 
all.  Of  whatever  nature  it  be,  its  object  is  to  sustain  the  other 
organs  :  it  forms  the  steady  foundation  on  which  is  erected  the 
whole  edifice  of  the  living  machine,  constituting  a  solid  frame- 
work, whose  various  parts,  connected  by  flexible  ligaments,  are, 
at  once,  capable  of  moving  on  each  other,  and  of  resisting  the 
effects  of  a  foreign  motion.  It  is  on  it  that  the  general  form  of 
the  body  depends,  as  well  as  that  of  its  various  parts ;  and  it  is 
by  it  that  their  proportions,  figure,  solidity,  and  principal  divisions 
are  determined. 

43.  When  the  bones  are  connected  by  their  own  ligaments,  the 
skeleton  is  called  a  natural  one,  ^  when,  on  the  other  hand,  they 

•  IIs^/,  circa  ,•  Kgaii/»v,  calvaria.        ^'^  TLc^i,  circa  ;  XovSga;,  cartilago. 
J  II?  f/,  circa  ,•  Oarmv,  os. 

§  This  membrane  is  so  delicate  that  it  requires  the  following  preparation  to  de- 
monstrate it.  Saw  through  a  bone  and  bring  it  near  the  fire  or  immerse  it  in  an 
acid,  by  which  means  the  membrane  is  separated  from  the  bone. 

II  In  opposition  to  this,  it  has  been  said  that  the  oily  fluid  found  here,  is  not  natu- 
ral to  the  compact  tissue,  but  has  transuded  from  the  medulla  contained  in  the 
interior.  This  is  the  more  probable,  because  the  oily  matter  is  in  all  cases  contained 
in  the  vesicles :  now  no  such  thing  exists  in  the  compact  tissue. 

^  The  dried  natural  skeleton  of  a  man  of  middle  size  weighs  from  150  to  200 
ounces  ;  that  of  a  woman  from  100  to  160. 
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are  joined  together  by  connexions  of  a  different  kind,  such  as  wires 
or  plates  of  silver,  iron,  &c.  it  is  denominated  an  artificial  skele- 
ton. Skeletons  are  also  distinguished  into  those  of  fetuses,  chil- 
dren, adults,  women,  men,  &c. 

44.  In  man  the  Skeleton  is  divided  into  Trunk  and  Extremities. 

The  trunk  consists  of  a  middle  part  and  two  extremities. 

The  middle  part  is  formed  by  the  Vertebral  column  and  Chest. 

The  Vertebral  column,  which  is  composed  of  twenty-four  bones, 
called  Vertebrce,  is  divided  into  three  regions ;  the  cervical,  dw- 
sal,  and  lumbar. 

In  the  cervical  region,  are  contained  7  Vertebrae. 
In  i\ie dorsal  region,         .  12  Vertebrae. 

In  the  lumbar  region,  .  5  Vertebras. 

The  Chest  or  Thorax  is  formed  by  the  following  bones, — 
Anteriorly  and  in  the  middle,  by  2  or  3  Ossa  Sterni. 
On  each  side,  by    12  Ribs. 

Posteriorly,  by    12  Dorsal  Vertebrae,  already  men- 

tioned. 

The  upper  extremity  of  the  trunk  is  the  Head,  which  compre- 
hends the  Cranium  and  Face. 

The  Cranium  contains  1  Sphenoid  bone. 

2  Turbinated  bones  of  the  Sphenoid. 
1  Ethmoid  bone. 
1  or  2  Frontal  bones. 

1  Occipital  bone. 

2  Temporal  bones. 
2  Parietal  bones. 

Sometimes,  and  invariable  number,  Ossa  Wormiana. 

2  Mallei. 
2  Incudes. 
2  Ossa  orbicularia. 
2  Stapedes. 
The  Face  is  divided  into  Upper  and  Lower  Jaw. 

The  Upper  Jaw  contains         2  Superior  maxillary  bones. 
2  Palate  bones. 
2  Malar  bones. 
2  Nasal  bones. 
2  Lachrymal  bones. 
2  Turbinated  bones. 
1  Vomer. 
The  Lower  jaw  contains      1  Inferior  maxillary  bone. 
To  the  face  also  may  be  referred  32  Teeth. 

And  as  belonging  to  the  Tongue     5  Lingual  bones,  which,  when  united 

together,  receive  the   name  of 
Hyoid  bone. 

The  lower  extremity  of  the  trunk  is  the  Pelvis,  which  is  formed  of 

1  Os  Sacrum. 

4  Coccygeal  bones. 

2  Ossa  innominata. 

The  Superior  or  Thoracic  extremities  consist  each  of  four  parts, 
viz.  the  Shoulder,  Arm,  Fore-Arm,  and  the  Hand, 

The  Shoulder  is  formed  of  1  Clavicle. 

1  Scapula. 
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The  Arm  is  formed  of  1  Humerus. 

The  Fore-arm  of  1  Radius. 

1  Ulna. 
The  Hand  is  subdivided  into  Carpus,  Metacarpus^  and  Fingers. 
The  Carpus  consists  of  bones  arranged  in  two  rows,  which,  commencing 
from  the  radial  side,  are  named  as  follows, — 

In  the  first  row       1  Scaphoid  bone. 
1  Semilunar  bone. 
1  Pyramidal  or  Cuneiform  bone. 
1  Pisiform  bone. 
In  the  second  row        1  Os  Trapezium. 
1  Os  Trapezoides. 
1  Os  Magnum. 
1  Os  Unciforme. 
The  Metacarpus  consists  of  5  Metacarpal  bones, 

called yiri;',  second,  &c.  counting  from  the  radial  to  thejulnar  side. 

Each  of  the  fingers,  excepting  the  thumb,  which  has  only  two,  consists 
of  three  bones,  named  Phalangeal. 

They  are  as  follows,  5  Proximal  phalangeal  bones. 

4  Middle  phalangeal  bones. 

5  Extreme  or  distal  phalangeal  bones. 

The  Inferior  or  Abdominal  extremities  are  each  divided  into  three 
parts,  the  Thigh,  the  Leg,  and  the  Foot. 

The  thigh  consists  of  1  Os  Femoris. 

The  Leg  is  composed  of     1  Patella. 
1  Tibia 
1  Fibula. 

The  foot,  like  the  hand,  is  divided  into  three  parts ;  the  Tarsus,  Metatarsus, 
and  Toes. 

The  Tarsus  consists  of  1  Astragalus. 

1  Calcaneum. 
1  Os  Naviculare. 
1  Internal  cuneiform  bone 
1  Middle  cuneiform  bone. 
1  External  cuneiform  bone. 
1  Cuboid  bone. 
The  Metatarsus  consists  of  5  Metatarsal  bones, 

which,  like  those  of  the  metacarpus,  are  called^^rsf,  second,'  &c.  counting 
from  the  tibial  side- 

The  toes,  like  the  fingers,  consist  each  of  three  phalangeal  bones,  except 

the  great  toe,  which,  like  the  thumb,  has  only  two. 
They  are  as  follows:,  5  Proximal  phalangeal  bones. 

4  Middle  phalangeal  bones. 

5  Extreme  phalangeal  bones. 

In  addition  to  the  above  mentioned  bones,  the  skeleton  also  pre- 
sents several  anomalous  ones,  whose  existence  is  not  constant. 
These  are  the  sesamoid  bones,  which  are  developed  in  the  substance 
of  certain  tendons. 

45.  It  is  to  be  remarked  here,  that  the  number  of  the  bones, 
such  as  we  have  represented  above,  is  only  what  is  found  in  adults ; 
and  that  to  determine  it  with  strict  accuracy,  it  is  necessary  to  take 
into  consideration  the  age,  and  pecuharities  of  the  individual.  In 
childhood,  a  bone  may  consist  of  several  pieces,  which  will  after- 
wards become  united  into  one. 

46.  The  external  conformation  of  the  human  body  is  symmetri- 
cal.     The   line  of  direction  is  considered  vertical,  forming   an 

c 
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an  angle  of  ninety  degrees  with  the  ground  on  which  it  rests  ;  this 
line,  which  is  supposed  to  pass  through  the  summit  of  the  head,  to 
terminate  between  the  feet,  serves  as  a  basis  for  giving^  regional 
names  to  the  different  organs,  according  as  they  are,  with  refer- 
ence to  it,  anterior,  posterior,  lateral,  superior,  &c.  It  is  named 
the  vertical  mesial  line,  and  divides  the  body  into  two  similar 
halves. 


OF  THE  TRUNK. 

OF  THE  VERTEBRAL  COLUMN, 

(Columna  vertehralis  ;  spina  dorsij. 

47.  The  Vertebral  or  ■Spinal  Column,  is  a  sort  of  flexible  bony 
pillar,  placed  at  the  posterior  and  central  part  of  the  trunk,  and 
extending  from  the  head  to  the  sacrum.  Although  capable  of  bend- 
ing in  all  directions,  it  is  yet  very  solid,  and  is  excavated  through- 
out its  whole  length  by  a  canal  which  lodges  the  spinal  marrow  (ca- 
nalis  pro  medulla  spinali).  It  is  rounded  in  front,  irregular  be- 
hind, and  perforated  on  the  sides  with  a  great  number  of  holes. 

This  part  of  the  trunk  is  composed  of  twenty-four  short  and  very 
angular  bones,  placed  one  above  the  other,  named  Vertebrce.* 


OF  THE  VERTEBRAE  IN  GENERAL.   ^ 

48.  Form.  In  every  Vertebra,  there  are  distinguished  a  body, 
seven  processes,  four  notches,  and  a  hole. 

The  Body  (Corpus  vertebras)  occupies  the  middle  and  anterior 
part.  It  is  cylindrical  or  oval,  thick  and  broad.  Above  and  be- 
low, it  is  adapted  to  certain  cartilages,  which  are  placed  between 
the  vertebrae.  Transversely  convex  in  front,  it  forms  part  of  the 
vertebral  foramen  behind,  and  in  both  these  directions,  but  espe- 
cially the  latter,  presents  several  distinct  apertures  for  blood-ves- 
sels. 

The  seven  processes  of  each  vertebra  are  : — 1st,  The  Spinous 
Process,  (Processus  Spinosus,)  situated  posteriorly,  and  on  the 
median  line,  most  commonly  terminating  in  a  point,  and  bifurcat- 
ing at  its  base,  to  unite,  by  means  of  two  osseous  planes,  named 
Vertebyal  Lamince,  with  the  transverse  processes. 

2d,  The  two  Transverse  Processes,  (Processus  Transversi) 
which  project  outwards  on  either  side,  and  give  attachment  to 
muscles. 

3d,  The  four  Articular  or  Oblique  Processes,  (Processus  articu- 
lar es  sen  Obliqui)  of  which  two  are  superior,  and  two  inferior.  They 
are  covered  with  cartilage,  and  serve  ,to  connect  the  vertebrce  with 
each  other. 

*  From  vcrtcrc,  to  turn. 
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These  different  processes  are  united  in  such  a  manner  as  to  form 
a  sort  of  arch  of  the  posterior  and  lateral  parts  of  the  vertebra. 
This  arch  is  joined  to  the  body  by  a  pedicle,  on  which  are  scooped 
out,  above  and  below,  the  Notches  (incisurcE  vertebrales)  which 
are  deeper  in  the  latter  than  in  the  former  direction,  and  which, 
when  the  vertebrae  are  applied  one  upon  another,  form  the  inter- 
vertebral formnina. 

The  Hole  or  foramen  of  the  vertebra,  (foramen  vertebrale, 
seu  foramen  pro  medulla  spinali)  which  is  oval  or  triangular, 
and  concurs  to  form  the  canal,  is  placed  between  the  bodies  and 
the  processes. 

The  vertebras  are  all  articulated  with  one  another. 

49.  Structure  and  Development.  While  the  body  of  the  ver- 
tebras is  cellular,  their  processes  are  almost  entirely  formed  of  com- 
pact tissue,  being  spongy  only  in  the  middle  and  in  the  places 
where  they  are  enlarged. 

The  development  of  these  bones  generally  takes  place  by  three 
points,  of  which  one  belongs  to  the  body,  and  the  other  two  to  the 
lateral  and  posterior  parts.  In  newly-born  infants,  the  spinous 
process  is  not  yet  formed  ;  this  and  the  transverse  processes  have 
cartilaginous  summits,  which  becoming  ossified  form  epiphyses 
which  have  been  found  separate,  even  at  a  pretty  advanced  age ; 
this  also  takes  place  on  the  upper  and  under  surfaces  of  the  body. 
In  this  manner,  each  vertebra,  properly  speaking,  commences  its 
development  by  six  or  eight  points. 

50.  Divisions.  The  vertebrse,  as  we  have  already  said,  are  di- 
vided into  three  regions  ;  in  each  of  which  they  present  peculiar 
characters,  and  are  commonly  designated  by  their  numerical  name, 
counting  from  above,  there  being  seven  cervical,  twelve  dorsal,  and 
five  lumbar. 

51.  It  is  right,  however,  to  observe,  that  each  vertebra  has  a 
pretty  close  resemblance  to  the  one  preceding,  and  the  one  follow- 
ing it,  both  in  form  and  size.  The  general  characters  of  the  verte- 
brae of  each  region  are  much  more  decided  in  the  middle  part  than 
at  its  extremities,  where  they  pass  into  those  of  the  next  region. 
In  this  manner,  the  last  cervical  vertebra  forms  a  transition  to  the 
first  dorsal,  the  last  dorsal  has  the  greatest  resemblance  to  the  first 
lumbar,  the  last  lumbar  to  the  first  bone  of  the  sacrum,  and  the  last 
bone  of  the  sacrum  to  the  first  of  the  coccygeal  bones. 


CHAllACTEUS  OF   THE  DIFFERENT  ORDERS  OF  VERTEBRAE. 

52.  Characters  of  the  Cej'vical  VertebrcB  (Vertebrce  Colli). 
The  vertebras  of  the  neck  are  smaller  than  the  others.  They  have 
their  body  elongated  transversely,  a  little  thicker  anteriorly  than 
posteriorly,  and  on  the  sides  than  in  the  middle.  It  is  concave 
above,  and  surmounted  laterally  by  two  small  projecting  laminae  ; 
convex  below,  and  presenting  two  superficial  notches  on  the  sides, 
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which  correspond  to  the  laminae  of  the  upper  surface.  Another 
peculiar  character  which  the  body  of  these  vertebrae  possesses,  is, 
that  its  upper  surface  is  broader  than  the  lower,  whilst  in  the  other 
vertebras  it  is  the  latter  which  is  the  more  extensive.  The  body  is 
also  lower  than  in  the  dorsal  and  lumbar  vertebrae.  The  spinous 
process  is  bifurcated,  horizontal,  and  short.  There  is  a  hole  for 
the  passage  of  the  vertebral  artery  at  the  base  of  the  transverse 
processes,  which  are  short,  bifid  at  the  summit,  and  present  a  chan- 
nel above,  the  edges  of  which  give  attachment  to  the  inter-trans- 
versales  muscles.  On  account  of  the  hole  which  passes  through 
their  base,  these  processes  seem  as  if  they  had  two  roots,  one  of 
which  arises  from  the  body  itself.  The  inferior  articular  processes 
are  of  an  oval  form,  somewhat  concave,  and  are  directed  forwards 
and  downwards  ;  the  superior  are  also  oval,  but  present  opposite 
characters.  The  LamincB  of  the  cervical  vertebrae  are  longer  and 
narrower  than  those  of  the  others,  and  concur  to  render  the  verte- 
hral  foramen  proportionally  larger,  and  of  a  triangular  form,  with 
the  angles  rounded.  Their  upper  circumference  is  formed  by  a 
sharp  edge,  and  is  smaller  than  the  lower,  which  seems  to  embrace 
the  vertebra  situated  beneath.  The  notches  are  anterior  to  the  ar- 
ticular processes. 

53.  Characters  of  the  Dorsal  Vertehrce  (VertehrcE  DorsiJ. 
The  dorsal  vertebrae  diminish  in  size  from  the  last  to  the  fourth  or 
fifth,  and  then  increase  to  the  first,  so  that  the  fourth  and  fifth  are 
always  smaller  than  the  rest.  Their  body  has  a  greater  diameter 
from  before  backwards  than  transversely,  except  in  the  two  first, 
and  two  or  three  of  the  last,  is  thicker  behind  than  before,  and  very 
convex  at  its  middle  and  fore  part :  its  upper  and  lower  surfaces 
are  flat,  the  former  of  which  is  narrower  than  the  latter.  On  its 
sides  it  generally  presents  two  demi-facets,  covered  with  cartilage, 
the  upper  being  the  larger,  to  which  the  heads  of  the  ribs  are  arti- 
culated. In  the  first  nine  dorsal  vertebrae,  the  upper  and  lower 
surfaces  of  the  body  are  heart-shaped  ;  but  in  the  rest  they  are 
rounded.  The  spinous  processes  are  long,  of  the  form  of  a  trian- 
gular prism,  tubercular  at  the  summit,  inclined  downwards,  and 
imbricated.  The  transverse  jyrocesses,  which  are  very  long  and 
thick,  are  directed  a  little  backwards.  Excepting  in  the  twO  last, 
their  summit  presents  a  rough  tubercle,  surmounted  by  a  concave 
and  cartilaginous  facet,  to  which  is  articulated  the  tuberosity  of  the 
ribs.  This  facet  is  placed  sometimes  higher,  sometimes  lower,  ac- 
cording to  the  vertebrae ;  but  in  the  upper  vertebrae,  it  is  generally 
directed  downwards,  and  in  the  lower  upwards.  The  superior  arti- 
cular p)rocesses  are  directed  backwards,  the  7>?/er?*or  forwards;  they 
are  situated  vertically  above  one  another.  The  notches  are  larger 
than  in  the  cervical  vertebrse,  and  situated  anterior  to  the  articular 
processes.  The  vertehral  foramen  is  no  longer  triangular,  but  of 
an  oval  form  from  before  backwards,  and  is  smaller  than  in  the  neck. 
Lastly,  the  lamince  are  broader  and  thicker. 
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54.  Characters  of  the  Lumbar  vertehrcB  {vertehr(B  lumhorum). 
The  lumbar  vertebrae  are  remarkable  for  their  great  size.  Their 
hody  has  greater  breadth  than  height,  more  extended  in  the  trans- 
verse than  in  any  other  direction,  the  fourth  and  fifth  thicker  an- 
teriorly than  posteriorly,  flat  above  and  below,  without  lateral  fa- 
cets, concave  from  above  downwards  on  its  fore  part,  or  rather  bor- 
dered by  two  ridges,  one  above,  the  other  below.  The  spinous  pro- 
cess is  very  broad,  nearly  horizontal,  transversely  flattened,  and 
quadrilateral,  the  lower  margin  thicker  than  the  upper.  The  trans- 
verse  processes,  which  are  thin,  long,  and  also  horizontal,  are  placed 
on  a  plane  anterior  to  the  transverse  processes  of  the  dorsal  verte- 
brae. The  articular  processes  are  very  large  and  elongated  ;  the 
upper  are  much  separated  from  each  other,  concave,  oval,  and  turned 
inwards  ;  the  lower  which  are  nearer  each  other,  to  be  embraced  be- 
tween the  two  upper  ones  of  the  vertebra  beneath,  are  convex,  oval, 
and  directed  outwards.  The  notches  are  very  large,  especially  be- 
low ;  the  lammce  thick  and  broad,  but  shorter  than  in  the  other 
regions ;  the  vertebral  foramen  broader  than  in  the  back,  and  of 
a  triangular  form. 

5o.  Development  of  the  Lumbar  VertebrcE.  The  transverse 
processes  of  these  vertebrse  are  pretty  frequently  substituted  by  an 
elongated  and  pointed  epiphysis,  which  occasionally  remains  for  a 
long  time  moveable  upon  the  body  of  the  bone,  and  thus  bears 
more  or  less  resemblance  to  a  small  rib.*  The  upper  articular 
processes  are  all  in  like  manner  terminated  by  a  lenticular  epiphysis 
in  children. 


PABTICULAll  CHARACTERS  OF  CERTAIN  VERTEBRAS  IN  EACH 

REGION. 

A.  In  the  cervical  region,  the  following  vertebrae  are  distin- 
guished by  peculiarities  of  form. 

56.  The  Atlas  or  First  Vertebra  of  the  Neck,  {Atlas  ^en prima 
colli  vertebra,)  has  no  resemblance  to  any  other,  for  it  has  neither 
body  nor  spinous  process,  and  merely  presents  the  form  of  a  ring 
which  is  more  or  less  thickened  at  the  sides,  and  is  formed  ante- 
riorly by  a  small  compressed  arch,  which  does  not  occupy  more 
than  a  fifth  part  of  the  circumference.  It  is  convex  and  tubercu- 
lar anteriorly,  concave  in  the  opposite  direction,  where  an  oval  ar- 
ticular surface  is  observed,  which  connects  it  with  the  tooth-like 
process  of  the  second  vertebra.  This  arch  is  thin  above  and  be- 
low, and  gives  insertion  to  ligaments.  Posteriorly,  the  ring  is 
completed  by  a  larger  bony  arch,  which  also  gives  attachment  to 
ligaments  above  and  below,  and  which  is  tubercular  behind  for  the 
insertion  of  the  posterior  small  recti  muscles  of  the  head.  This 
arch  is  rounded  and  thick  behind,  but  anteriorly,  where  it  joins 

*  Morgagni.    Beclard. 
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with  the  rest  of  the  vertebra,  it  is  depressed  and  marked  above  with 
a  groove  for  the  vertebral  artery  and  suboccipital  nerve,  and  below 
for  the  second  cervical  nerve.  The  atlas  has  moreover  a  large 
vertebral  foramen,  divided  by  a  ligament  into  two  portions  ;  of 
which  the  posterior  alone  contributes  to  the  formation  of  the  canal. 
Two  irregular  tubercles,  on  the  inside  of  the  upper  articular  pro- 
cesses give  attachment  to  this  ligament.  The  notches  are  here 
situated  behind  the  articular  processes,  which  are  nearly  horizontal 
and  very  broad.  The  superior,  which  is  concave,  oval,  and  inclined 
inwards,  is  articulated  v/ith  the  occipital  bone ;  the  inferior,  which 
is  nearly  plain,  is  also  inclined  inwards,  and  is  connected  with  the 
second  vertebra.  Lastly,  the  transverse  processes  are  very  long, 
terminate  in  a  more  or  less  obtuse  point,  and  seem  to  rise  by  a 
double  root,  of  which  the  anterior  branch  is  more  slender,  the  pos- 
terior longer  and  thicker.  The  hole  in  their  base  is  larger  than  in 
the  other  cervical  vertebrae. 

57.  The  atlas,  which  in  the  adult  is  almost  entirely  formed  of 
compact  tissue,  and  is  articulated  with  the  occipital  bone  and  the 
axis,  is  sometimes  developed  by  five  points  of  ossification,  one  for 
the  anterior  arch,  two  for  the  posterior,  and  one  for  each  of  its  la- 
teral parts.  But  more  commonly  this  vertebra  commences  its 
development  with  three  points  only,  one  m.edian  or  two  lateral 
points  for  the  anterior  arch,  and  two  for  the  lateral  masses  and  the 
posterior  arch. 

58.  The  Axis  or  Second  Vertebra,  {Epistropheus,  seu  secunda 
colli  vertebra,)  has  a  nearly  triangular  circumference.  The  body 
is  much  higher  than  it  is  broad,  and  is  marked  anteriorly  with  a 
central  ridge  and  two  hollows  for  the  longi  colli  muscles.  From  its 
upper  part  arises  a  long,  rounded,  vertical  projection,  named  the 
odontoid'^'  or  tooth-like  process,  which  is  articulated  before  with  the 
anterior  arch  of  the  atlas,  and  is  marked  behind  with  a  small  con- 
vex surface  for  sliding  on  the  transverse  ligament.  Its  summit, 
which  is  rough  and  pointed,  gives  attachment  to  ligaments,  which 
are  connected  with  the  occipital  condyles.  The  sjnnous  process  is 
here  very  large,  and  is  marked  below  with  a  broad  and  deep  chan- 
nel. The  tipper  notches  are  placed  much  farther  back  than  the 
lower.  The  superior  articular  processes  are  nearly  horizontal, 
inclined  a  little  outwards,  and  convex  :  they  are  much  broader  than 
the  inferior,  which  are  turned  forwards  and  downwards.  The  trans-- 
verse  processes  are  very  short,  and  are  neither  bifurcated  nor  chan- 
nelled ;  they  seem,  as  it  were,  to  arise  from  the  superior  articular 
processes,  and  instead  of  a  hole  their  base  is  perforated  by  a  short 
canal,  for  the  vertebral  artery,  which  has  an  oblique  direction  out- 
wards. The  lamincs  are  very  thick  and  strong.  Lastly,  the  ver- 
tebral foramen  is  heart-shaped. 

In  the  fetus,   the  second  vertebra  has  a  point  of  ossification  more 

*  '02^$,  o^svciis,  dens. 
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than  the  others,  for  the  tooth-like  process.     This  point  is  some- 
times formed  by  two  distinct  germs.* 

It  is  articulated  with  the  first  and  third  vertebrae,  and  also  witli 
the  occipital  bone  through  the  medium  of  ligaments. 

59.  The  Seventh  Vertebra  (vertebra  prominens),  differs  from 
the  rest  only  in  being  larger,  and  in  having  its  spinous  process  more 
elongated,  and  commonly  not  bifurcated,  as  well  as  in  the  circum- 
stance of  the  hole  in  the  base  of  its  transverse  processes  being  ge- 
nerally smaller  than  in  the  other  vertebrse,  or  even  altogether 
wanting. 

This  vertebra  has  always  a  point  of  ossification  more  than  the 
others,  consisting  of  a  small  rib-like  bone  placed  transversely  be- 
fore the  pedicle,  which  connects  the  processes  to  the  body,  and 
which  is  not  united  with  it  or  the  body  of  the  vertebra  until  the 
age  of  five  or  six  years.  Sometimes  its  outer  extremity  extends 
beyond  the  summit  of  the  transverse  process  a  few  lines,  an  inch 
or  even  more,  so  as  to  form  a  rudimentary  rib,  analogous  to  the 
cervical  ribs  of  certain  animals,  -f* 

B.  In  the  dorsal  region,  there  are  distinguished : 

60.  The  First  Dorsal  Vertebra,  of  which  the  body  is  more  ex- 
tended transversely  than  from  before  backwards,  and  on  the  sides 
presents  a  complete  costal  impression  above,  and  a  half  cavity  of 
the  same  nature  below,  which,  together  with  a  similar  half  cavity 
in  the  second  dorsal  vertebra,  forms  a  whole  articular  surface  for 
the  head  of  the  second  rib.  The  spinous  process  is  thick  and  long, 
with  a  tubercular  extremity,  and  is  nearly  horisontal  in  its  direc- 
tion.    The  articular  processes  are  oblique. 

61.  The  Tenth  Dorsal  Vertebra,  which  generally  has  an  entire 
articular  surface  on  the  upper  part  of  either  side  of  its  body,  for 
the  tenth  rib.  J 

62.  The  Elenenth  Dorsal  Vertebra  is  very  remarkable  for  its 
size.  Its  body,  which  is  almost  round,  approaches  much  in  its  ge- 
neral appearance  to  the  lumbar  vertebrae,  and  presents  on  each 
side,  towards  the  pedicle  of  the  transverse  and  articular  processes, 
a  single  entire  depression  for  the  eleventh  rib.  The  spinous  pro- 
cess is  short,  broad,  and  somewhat  horizontal.  The  transverse 
processes  have  no  articular  surface  at  their  extremity. 

63.  The  Twelfth  Dorsal  Vertebra  presents  exactly  the  same 
characters  as  the  eleventh,  only  its  transverse  processes  are  shorter 
than  those  of  the  latter,  and  the  loicer  articular  processes  convex 
and  turned  outwards,  like  those  of  the  lumbar  vertebrae. 

C.  In  the  Lumbar  Region,  there  is  only  distinguished  the  Jifth 
vertebra,  which  is  much  thicker  before  than  behind,  the  lower  sur- 

*  When  a  longitudinal  section  of  the  body  and  odontoid  process  of  the  second  ver- 
tebra is  made,  the  process  sometimes  appears  to  descend  into  the  body  as  if  it 
had  been  inserted  into  it. 

f  Beclard,  Memoire  sur  I'Osteose,  Nouveau  Journal  de  Medecine,  Janvier,  1819. 

:j:  Wlien  this  is  the  case,  the  ninth  vertebra  must  also  differ  from  the  others  in 
having  a  half  articular  surface  only,  on  the  side  of  its  body,  and  that  too  on  the  upper 
part ;  this  surface  is,  however,  pretty  large. 
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face  of  its  body  being  cut  obliquely  upwards,  as  it  were,  to  be  ar- 
ticulated with  the  sacrum.  Its  transverse  j^rocesses  are  short,  but 
strong  and  rounded.* 

64.  The  following  are  the  distinctive  characters  of  the  different 
vertebrfE  : 

1st,  Cervical  vertehrce.  Spinous  process  bifurcated ;  base  of 
the  transverse  'processes  perforated  by  a  hole. 

2d,  Dorsal  vertehrce.  Articular  surfaces  on  the  sides  of  the 
body,  and  on  the  summit  of  the  transverse  processes. 

3d,  Lumbar  vertebr£B.  Spinous  processes  quadrilateral,  ilat, 
horizontal,  tubercular  at  the  lower  angle  of  the  extremity ;  superior 
articvilar  processes  concave  ;  inferior  convex. 

4th,  Atlas.     No  spinous  process  or  body  ;  an  annular  form. 

5th,  Aaiis.  Body  surmounted  by  a  large  rounded  tooth-hke  process 

6th,  Prominent  vertebra.  Spinous  process  very  prominent. 

7th,  First  Dorsal  vertebra.  An  entire  articular  surface  above, 
a  half  surface  only  below,  on  the  sides  of  the  body. 

8th,  Tenth  Dorsal  vertebra.  A  single  entire  depression  on 
each  side  of  the  body. 

9th,  Eleventh  Dorsal  vertebra.  Only  one  articular  surface  on 
either  side  of  the  body ;  no  articulating  surface  on  the  transverse 
processes. 

10th,  Twelfth  Dorsal  vertebra.  The  same  characters ;  but 
the  lower  articular  processes  convex  and  turned  outwards. 


OF  THE  VERTEBRAL  COLUMN  IN  GENERAL. 

Q5.  Dimensions.  We  have  already  said  that  the  twenty-four 
vertebrae  united  constitute  the  vertebral  column,  the  length  of 
which  is  nearly  the  same  in  all  individuals,  unless  when  it  happens 
to  be  distorted  in  consequence  of  some  malformation.  In  general, 
it  is  about  the  thixd  of  the  whole  length  of  the  body,  and  the  more 
ordinary  dimensions  of  its  different  regions  are  as  follows  :  the  cer- 
vical 5  inches,  the  dorsal  11,  the  lumbar  about  7- 

It  increases  in  thickness  from  above  downwards,  so  as  to  repre- 
sent a  pyramid  with  its  base  below.  But  this  increase  of  thick- 
ness is  not  perfectly  graduated ;  for  the  general  pyramid  which  it 
represents  seems  to  be  composed  of  three  subordinate  pyramids, 
of  which  the  lower  has  its  base  on  the  sacrum,  and  its  summit  at 
the  fifth  dorsal  vertebra,  which  is  also  the  summit  of  the  middle 
pyramid,  whose  base  corresponds  to  the  first  dorsal  vertebra.  The 
summit  of  the  third  pyramid  occurs  at  the  level  of  the  axis,  and 
is  surmounted  by  the  atlas,  which  is  much  broader  than  the  other 
vertebra. 

QQ.  Direction.      Anteriorly,    the   vertebral  column   is    convex 

*  It  not  unfrequently  happens  that  the  ossification  of  the  laminae  and  spinous 
processes  of  the  fourth  and  fifth  lumbar  vertebra  is  imperfect.     Vide  Loschge. 
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along  the  neck,  concave  at  the  back,  and  again  convex  at  the  loins. 
Posteriorly,  the  opposite  curvatures  are  observed.  This  arrange- 
ment obviously  depends  upon  the  various  degrees  of  thickness 
which  the  bodies  of  the  vertebra  present  before  and  behind  in 
each  of  the  regions  of  the  spine,  and  also  on  that  of  the  interverte- 
bral cartilages. 

These  three  curvatures,  moreover,  are  so  disposed  that  a  verti- 
cal line  passing  through  the  centre  of  the  summit  and  base  of  the 
vertebral  column,  would  pass  before  the  bodies  of  the  dorsal  ver- 
tebrae, and  behind  those  of  the  cervical  and  lumbar. 

There  is  commonly  a  lateral  curvature  observed  in  the  dorsal 
region,  the  convexity  of  which  is  most  frequently  towards  the  right. 
It  has  been  attributed  to  the  presence  of  the  aorta ;  but  Bichat 
imagined  it  with  more  probability  to  arise  from  the  circumstance, 
that  most  exertions  are  performed  with  the  right  hand,  Beclard 
confirmed  this  opinion  by  observing,  that,  in  left-handed  persons, 
the  convexity  of  the  lateral  curvature  of  the  spine  is  on  the  left 
side,  and  consequently  in  the  opposite  direction  to  what  it  is  in 
most  other  individuals.* 

In  the  sound  state,  the  vertebral  column  inclines  to  neither  side, 
so  that  by  a  vertical  section  it  might  be  divided  into  two  equal  la- 
teral portions. 

67-  General  form.  Considered  as  a  whole,  the  vertebral  co- 
lumn presents  an  anterior  surface,  a  posterior,  two  lateral,  a  base 
and  a  summit. 

68.  The  anterior  surface,  in  the  neck,  is  broad.  It  contracts 
in  the  dorsal  region,  and  is  again  enlarged  in  the  lumbar.  Viewed 
in  its  longitudinal  direction  it  is  convex  in  the  neck  and  loins,  and 
concave  in  the  back.  A  series  of  transverse  hollows,  more  or  less 
deep  in  the  different  regions,  formed  by  the  anterior  surfaces  of  the 
bodies  of  the  vertebras,  limited  above  and  below  by  projecting  mar- 
gins, and  extending  toward  the  lateral  parts  in  the  back  and  loins, 
occupies  the  whole  length  of  this  surface,  which  is  covered  by  the 
anterior  vertebral  ligament  from  above  downwards,  and  corresponds 
in  the  neck  to  the  recti  capitis  antici  majores  and  the  longi  colli 
muscles  ;  in  the  back  to  the  last  mentioned  muscles  at  first,  then 
to  the  vena  azygos  on  the  right  side,  and  the  thoracic  aorta  on  the 
left ;  and  in  the  lumbar  region  to  the  crura  of  the  diaphragm,  the 
abdominal  aorta,  the  vena  cava  inferior,  and  the  nervous  ganglia  of 
the  loins. 

69.  The  posterior  surface  presents  in  the  median  line  the  row 
of  spinous  processes,  which  ai-e  horizontal  above,  inclined  and  im- 
bricated in  the  middle  part,  and  again  horizontal  in  the  loins.  Their 
extremities  are  generally  placed  in  the  same  line ;  not  unfrequent- 
ly,  however,  one  is  inclined  to  the  left  and  another  to  the  right. 
The  intervals  by  which  they  are  separated  are  larger  in  the  neck, 

*  See  "  Observations  on  the  lateral  curvature  of  the  Human  Spine,  by  Dr. 
Knox." 
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and  especially  in  the  loins,  than  in  the  hack.  The  spinous  pro- 
cesses of  the  five  last  dorsal  vertebrae  gradually  diminish  in  length, 
and  become  more  and  more  horizontal ;  on  which  account  the  spine 
is  more  easily  bent  backwards  at  this  place  than  at  the  upper  part 
of  the  back.  On  the  posterior  part  of  the  atlas,  which  forms  the 
summit  of  the  bony  apparatus  of  which  we  are  speaking,  there  oc- 
cur in  the  place  of  one  of  these  spines  two  small  tubercles,  which 
give  attachment  to  the  recti  capitis  postici  minores  muscles. 

On  the  sides  of  the  spinous  processes  are  the  vertebral  grooves^ 
wide  above,  contracted  in  the  middle,  and  very  narrow  below, 
formed  by  the  series  of  vertebral  lamina,  and  less  deep  in  the  cer- 
vical than  in  the  dorsal  and  lumbar  regions.  They  are  iilled  by 
the  longissimi  dorsi,  the  sacro-lumbales,  semispinales  dorsi  and 
multifidi  spinas  muscles.  Here  there  is  seen  a  series  of  apertures 
between  the  laminse.  Of  these  apertures  that  which  is  situated  be- 
tween the  head  and  the  atlas  is  very  large  ;  in  the  rest  of  the  cer- 
vical region  and  the  upper  part  of  the  dorsal,  they  are  scarcely  ap- 
parent ;  but  below  this,  and  especially  in  the  loins,  they  become 
very  distinct.  They  are  all  in  the  fresh  state,  closed  by  ligaments 
of  a  yellow  colour. 

On  the  outer  side  of  these  hollows,  the  posterior  aspect  of  the 
vertebral  column  presents,  in  the  neck  and  loins,  the  row  of  arti- 
cular processes,  and  in  the  back,  that  of  the  transverse  processes. 

70.  The  Lateral  Surfaces  are  in  general  straight.     There  are 
observed  upon  them  the  transverse  processes  which  have  not  all 
the  same  direction,  for  in  the  neck  and  loins  they  are  placed  in  a 
plane  anterior  to  those  of  the  back.     In  the  formicr  of  these  re- 
gions, also,  they  are  further  distinguished  by  the  small  canal  which 
is  formed  for  the  vertebral  artery  by  the  series  of  holes  with  which 
their  base  is  perforated,  and  in  the  dorsal  region  by  the  articular 
surfaces  for  the  ribs.     The  transverse  processes  of  the  second  lum- 
bar vertebra  are  longer  than  those   of  the  first  and  fourth,  but 
shorter  than  those  of  the  third.     Along  the  whole  extent  of  the 
spine  these  processes  give  attachment  to  a  great  number  of  muscles, 
and  they  present  holes  between  them,  resulting  from  the  union  of 
the  vertebral  notches,   which  are  named  intervertebral  foramiiia. 
These  holes,  which  give  passage  to  the  vertebral  nerves,  and  which 
are  proportionate  in  their  diameter  to  the  size  of  these  nerves,  are 
in  the  back  and  loins  situated  before  the  transverse  processes,  and 
not  between  them  only,   as  in  the  neck.     Their  form  is  oval,  and 
their  course  very  short.     They  are  larger  in  the  lower  part  of  the 
spine.     In  the  dorsal  region,   there  is  remarked  anterior  to  them 
the  series  of  articular  surfaces  which  receive  the  heads  of  the  ribs. 
71.  The   Base  is   cut  obliquely  to  be  joined  to  the   sacrum. 
With  that  bone  it  forms  a  sort  of  angle,  named  the  promontory  by 
accoucheurs,  but  which  may  with  more  propriety  be  termed  the 
sacro-vertebral  angle.    This  angle  projects  anteriorly,  and  is  straight 
on  the  sides. 

The  Stimmit  of  the  vertebral  column,  which  is  articulated  with 


VERTEBRAL  COLUMN.  27 

the  occipital  bone,  forms  laterally  with  it  two  right  angles,  and  pre- 
sents a  large  hole,  which  is  the  commencement  of  the  vertebral  canal. 

72.  Vertebral  Canal  (Canalis  pro  medulla  spinali.)  This 
canal  extends  along  the  whole  length  of  the  spine,  following  its 
various  curvatures,  and  placed  nearer  its  posterior  than  its  ante- 
rior part.  Above,  it  is  continuous  with  the  cavity  of  the  skull ; 
below,  with  the  sacral  canal.  It  is  wide  in  the  neck  and  in  the 
upper  part  of  the  back,  it  then  contracts  to  be  again  enlarged  in  the 
loins.     It  is  triangular  above  and  below,  and  rounded  an  the  middle. 

Anteriorly,  it  is  formed  by  the  posterior  part  of  the  bodies  of  the 
vertebrae,  which  are  covered  by  the  posterior  vertebral  ligament. 
Posteriorly,  by  the  vertebral  laminae,  and  the  holes  that  occur  be- 
tween them ;  and  on  the  sides,  the  inner  part  of  the  transverse  pro- 
cesses, and  the  intervertebral  foramina,  are  the  objects  which  it 
presents. 

73.  Uses.  The  spine,  which  combines  lightness  with  solidity 
and  flexibility,  serves  to  support  the  head  and  chest.  It  is  the 
seat  of  all  the  motions  of  the  trunk,  of  which  it  transmits  the 
weight  to  the  pelvis.  It  lodges  and  protects  the  spinal  marrow  and 
the  membranes  which  invest  it.  It  gives  passage  to  the  spinal 
nerves  and  to  many  vessels.  It  affords  insertion  to  numerous 
muscles  and  ligaments,  both  anteriorly  and  posteriorly. 

OF  THE  CHEST  OR  THORAX. 

74.  The  Chest,  or  Thoraoo,  {Pectus,^  is  a  large  cavity  of  a  coni- 
cal form,  somewhat  flattened  anteriorly,  placed  before  the  dorsal 
region  of  the  vertebral  column,  composed  of  bones  and  cartilages 
connected  by  ligaments,  and  containing  the  principal  organs  of 
respiration  and  circulation.  It  is  formed  in  the  middle  and  ante- 
teriorly  by  the  sternum  ;  on  either  side  by  twelve  ribs ;  and  poste- 
riorly and  mesially  by  the  dorsal  vertebrae  already  described. 


OF  THE  STERNUM,  OR  BREAST-BONE. (oSSA   STERNI.) 

75.  The  Sternum  is  composed  of  three  bones  placed  one  above 
another.  These  bones  are  in  the  adult  most  commonly  joined  to- 
gether and  then  they  form  a  symmetrical,  elongated,  flattened  bone, 
thicker  and  broader  above  than  below,  and  undulated  on  its  edges 
by  a  series  of  articular  cavities  for  receiving  the  cartilages  of  the 
true  ribs.  Its  direction  is  from  above  downwards,  and  it  is  inclin- 
ed forwards,  so  that  its  lower  extremity  is  anterior  to  the  upper. 

7b*.  Its  anterior  or  outer  surface,  which  is  covered  by  the  in- 
teguments, and  more  immediately  by  the  aponeuroses  of  the  large 
pectoral  and  sterno-cleido-mastoid  muscles,  is  marked  with  four 
more  or  less  prominent  transverse  lines,  which  indicate  the  limits  of 
the  difrerent  pieces  of  which  this  bone  is  formed  in  early  age.  The 
two  upper  lines  are  more  distinctly  marked  than  the  others.  It  is 
shghtly  rounded. 
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77-  I*s  posterior^  inner,  or  mediastinal  surface,  is  porous, 
somewhat  concave,  and  also  presents  the  four  lines  mentioned 
above.  At  its  upper  part  it  gives  attachment  to  the  sterno-hyoid 
and  sterno-thyroid  muscles  ;  on  the  sides,  to  the  triangular  muscles 
of  the  sternum ;  its  middle  part,  especially  to  the  left,  corresponds 
to  the  mediastinum. 

78.  The  upper  bone  of  the  sternum  (manubritim)  is  thicker  and 
broader,  but  shorter  than  the  body  to  which  it  is  united  by  carti- 
lage especially  in  the  young  person,  and  is  thus  capable  of  moving 
slightly  on  it.  Its  upper  extremity  is  very  thick  and  has  a  semi- 
lunar notch  in  the  middle  where  the  interclavicular  ligament  is 
situated.  On  either  side  of  this  notch  there  is,  for  the  articulation 
of  the  clavicles,  a  sigmoid  cavity,  which  is  encrusted  with  carti- 
lage, shallow,  and  inclined  outwards  and  backwards.  Below  this 
the  manubrium  decreases  in  breadth,  and  there  are  successively  re- 
marked on  its  border,  the  surface  for  the  cartilage  of  the  first  rib, 
then  a  sharp  edge,  and  lastly  a  half  articular  surface,  which  toge- 
ther with  another  half  on  the  upper  angle  of  the  body,  forms  a  com- 
plete cavity  for  the  articulation  of  the  anterior  extremity  of  the 
cartilage  of  the  second  rib. 

The  body  is  situated  between  the  manubrium  and  the  xiphoid 
appendix,  is  broader  below  than  above,  and  has  cavities  on  its  sides, 
for  the  articulation  of  a  part  of  the  cartilage  of  the  second  rib,  for 
those  of  the  third,  fourth,  fifth,  and  sixth,  and  for  a  part  of  that  of 
the  seventh.* 

79.  The  Xiphoid  or  enslform  appendix  is  a  cartilaginous  pro- 
longation, which  is  subject  to  great  variation  of  form  in  different 
individuals,  being  simple  or  bifurcated,  pointed  or  obtuse,  curved 
or  straight,  long  or  short,  thick  or  thin,  not  unfrequently  perforated 
by  a  hole  for  the  passage  of  vessels  and  nerves,  &c.  This  appen- 
dage, which  is  seldom  wanting,  is  sometimes  ossified.  Its  sides 
give  attachment  to  the  transverse  muscles  and  the  aponeuroses  of 
most  of  the  abdominal  muscles,  and  into  its  anterior  surface  is  in- 
serted the  costo-xiphoid  ligament. 

The  lower  extremity  of  the  sternum  descends  far  beyond  the  ar- 
ticulation of  the  seventh  costal  cartilage. 

80.  In  the  sternum,  viewed  as  a  whole,  the  lateral  edges  are 
thick,  and  present  each  seven  articular  cavities  which  receive  the 
cartilages  of  the  true  ribs.  The  uppermost  of  these  cavities  is  ob- 
long and  shallow.  Its  substance  is  evidently  continuous  with  the 
first  costal  cartilage,  over  which  the  two  compact  laminae  of  the 
sternum  even  project  a  little.  The  rest  are  angular,  and  corres- 
pond, at  their  bottom,  to  the  lines  of  which  we  have  spoken,  which 
makes  them  appear  deeper  in  the  child  than  in  the  adult,  because 

*  There  is  sometimes  at  the, inferior  part  of  the  body  a  hole  passing  through  its 
substance,  the  result  of  its  mode  of  ossification,  which  is  in  most  cases  closed  up  by 
a  carrilaginous  membrane  It  was  supposed  by  Du  Laurens,  Riolan,  and  some  other 
anatomists  to  occur  more  frequently  in  women  than  in  men,  an  opinion  which  ex- 
perience does  not  confirm. 
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the  bones  of  the  sternum  are  not  yet  united.  They  are  covered 
with  articular  cartilages,  and  separated  from  one  another  by  notches, 
which  are  larger  above  than  below,  and  which  limit  the  intercostal 
spaces  before. 

A  portion  of  the  seventh  articular  cavity  commonly  occurs  in  the 
ensiform  appendage ;  and  this  cavity  is  so  close  upon  the  sixth  as 
to  be  nearly  confounded  with  it. 

81.  Structure,  Articulations,  and  Development.  The  ster- 
num, which  is  covered  with  a  thin  layer  of  compact  tissue,  is 
spongy  and  cellular  internally,  and  is  supplied  with  a  great  many 
blood-vessels.  It  is  articulated  to  the  clavicles  and  to  the  cartilages 
of  the  true  ribs.  It  is  developed  by  eight  or  nine  centres  of 
ossification,  and  sometimes  more,  and  these  constitute,  therefore, 
the  original  number  of  germs  or  bones  which  compose  the  chain  of 
bones  called  sternum  in  all  vertebrate  animals. 

In  about  one  subject  out  of  fifty,  there  is  an  aperture  between 
the  two  primitive  points  of  the  fourth  and  the  fifth  of  these  sternal 
bones,  or  between  these  two  bones  themselves;*  the  sternum  is  pro- 
portionally longer  and  narrower  in  the  female  than  in  the  male. 


OF  THE  KIBS. 

82.  The  Ribs  (Costce)  are  irregular,  very  elastic  bones,  bent  in 
various  directions,  raised  at  one  of  their  extremities,  flattened  and 
rather  thin  before,  rounded  and  thick  behind.  All  are  articulated 
with  the  dorsal  vertebra,  but  some  only  with  the  sternum,  from 
which  circumstance  they  have  been  divided  into  two  classes,  viz. 
true  or  vertebrosternal  ribs,  and  false  or  asternal.  There  are  seven 
of  the  former  and  five  of  the  latter  on  each  side.-f-  These  are  com- 
monly designated  by  their  numerical  name,  counting  from  above 
downwards. :j: 

83.  The  length  of  the  ribs  gradually  increases  from  the  first  to 
the  eighth,  and  then  diminishes  to  the  twelfth.  Their  breadth 
diminishes  insensibly  from  the  first  to  the  twelfth. 

The  first  is  nearly  horizontal.  The  others  are  more  inclined 
on  the  vertebral  column  the  lower  they  are. 

In  general,  the  posterior  part  of  the  ribs  is  curved  according  to 
a  line  belonging  to  a  smaller  diameter  than  the  fore  part. 

The  first  rib  is  also  much  nearer  the  axis  of  the  chest  than  the 
others,  which  retire  more  and  more  from  it  as  they  descend.  It  re- 
presents a  rather  small  and  nearly  regular  semicircle.     Those  which 

*  I  have  found  this  deficiency  in  the  osseous  part  of  the  sternum  to  be  owing  to 
an  original  defect  in  the  cartilage. 

f  Non  rarse  autem  sunt  octo  costas,  ossibus  sterni  junctee  et  quatuor  tantum  spuriae. 
Soeium.  De  Corp.  Hum.  Fab.  torn.  i.  p.  252. 

$  it  not  unfrequently  happens  that  the  number  of  ribs  is  found  to  vary.  There 
are  never,  however,  more  than  thirteen  on  each  side,  or  less  than  eleven.  Some- 
times this  disposition  exists  on  one  side  only.  When  the  number  of  ribs  is  thus  in- 
creased or  diminished,  tlie  same  phcnoaieaon  is  observed  with  respect  to  the  dorsal 
vertcbrje. 
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follow,  are  less  regularly  curved,  form  a  part  of  a  larger  circle, 
present  a  remarkable  projection  behind,  and  are  twisted  upon 
themselves,  so  that,  when  they  are  placed  on  a  horizontal  plane,  one 
of  their  extremities  always  rises. 

84.  The  body  of  the  ribs,  or  their  middle  part,  is  flat,  thin,  con- 
vex externally,  and  concave  within.  Its  outer  surface  presents 
posteriorly  a  tuberosity  divided  into  two  portions.  The  inner  portion, 
which  is  convex  and  smooth,  is  articulated  to  the  transverse  process 
of  the  dorsal  vertebra ;  while  the  outer  gives  attachment  to  the  liga- 
mentum  transversarium  externum.  More  anteriorly,  there  is  observ- 
ed a  projecting  line,  which  is  named  the  angle  of  the  ribs.  It  is  ob- 
lique outwards  and  downwards,  and  in  the  lower  ribs  is  more  distant 
from  the  tuberosity  than  in  the  upper.  It  is  into  the  angle  of  the 
ribs  that  the  tendons  of  the  sacro-lumbalis  muscle  are  inserted. 

Between  this  angle  and  the  tuberosity,  there  occurs  a  rounded, 
unequal  surface,  directed  backwards,  giving  attachment  to  the  lon- 
gissimus  dorsi  muscle,  and  enlarging  from  above  downwards. 

Anteriorly  to  the  angle,  the  outer  surface  of  the  ribs  is  smooth, 
and  inclines  a  little  upwards.  It  gives  attachment  to  various  mus- 
cles, such  as  the  pectoralis  minor,  the  serrati  muscles,  the  external 
oblique  of  the  abdomen,  &c. 

85.  The  inner  surface  of  the  body  of  the  ribs  is  contracted  at 
its  middle  part  and  inclined  a  little  downwards,  excepting  at  the 
angle,  where  it  looks  upwards  and  forwards.  It  is  covered  by  the 
pleura. 

86.  The  upper  edge  is  bkint,  and  gives  attachment  to  the  two 
planes  of  the  intercostal  muscles.  The  lower  edge,  which  is  sharp 
and  thin,  and  less  inclined  inwards  than  the  other,  is  marked  with 
a  groove,  deep  behind,  where  it  commences  near  the  tuberosity, 
becoming  superficial  and  internal  before,  and  ceasing  about  the  an- 
terior third  of  the  rib.  It  lodges,  but  not  always  very  accurately, 
the  intercostal  vessels  and  nerves,  and  gives  attachment  by  its  two 
edges  to  the  muscles  of  the  same  name.  Close  upon  the  vertebrae 
one  of  these  edges  forms  a  rather  remarkable  prominence,  named 
costal. 

In  the  first  ribs,  there  is  also  observed,  at  the  upper  edge  a  su- 
perficial vascular  groove,  which,  like  that  in  the  lower  edge,  is  ob- 
literated as  it  advances  forward,  and  which  is  wanting  in  the  lower 
ribs. 

87.  The  posterior  or  vertebral  extremity  of  the  ribs,  is  articulat- 
ed to  the  spinal  column,  by  means  of  a  head,  which  is  generally 
surmounted  by  two  cartilaginous  facets,  separated  by  a  prominent 
line  to  which  is  attached  a  ligament ;  these  facets  correspond  to  each 
of  the  half  cavities  in  the  body  of  the  vertebrae.  This  head  is  sup- 
ported upon  a  contracted  and  rounded  oieck,  which  rests  upon  the 
transverse  process,  and  gives  attachment  behind  to  the  middle  cos- 
to-transverse  ligament. 

88.  The  anterior  or  sternal  extremity,  which  is  thinner  but 
broader  than  the  posterior,  and  elongated  from  above  downwards, 
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is  terminated  by  an  oval  surface  for  the  reception  of  the  cartilage, 
with  which  it  is  intimately  connected.  It  is  also  softer  than  the 
other  extremity,  and  presents  a  great  number  of  vascular  porosities. 

89-  The  ribs  are  firm,  elastic,  and  very  hard  ;  their  centre  and 
head  are  formed  of  cellular  tissue,  but  the  compact  tissue  which 
covers  them  has  this  peculiarity,  that  it  seems  formed  of  small 
scales,  laid  over  each  other  and  placed  in  layers. 

90.  These  bones  are  developed  by  three  points  of  ossification, 
one  for  the  body,  another  for  the  tuberosity,  and  the  third  for  the 
head.  The  epiphysis  which  is  destined  to  form  the  tuberosity,  is 
of  a  lenticular  form  ;  that  of  the  dorsal  extrem.ity  is  a  small  angu- 
lar plate.     Both  are  stiU  isolated  at  the  age  of  eighteen  or  twenty. 

OF  SOMI>  PAIITICULAR  RIBS. 

91-  The  first,  second,  eleventh,  and  twelfth  ribs,  present  pecu- 
liar characters,  and  deserve  a  separate  description. 

1st,  The  First  Rib  is  shorter,  broader,  and  thicker  than  the 
rest,  has  a  transverse  position,  and  is  a  little  curved  from  without 
inwards  in  the  direction  of  its  breadth.  This  rib  presents  on  its 
upper  surface,  two  furrows,  corresponding  to  the  sub-clavian  ar- 
tery and  vein,  which  are  separated,  near  the  inner  edge,  by  an 
impression  to  which  the  scalenus  anticus  muscle  is  attached.  Its 
lower  surface,  which  inclines  a  little  outwards,  is  slightly  convex, 
smooth,  and  destitute  of  a  groove.  Its  inner  edge  is  concave,  thin, 
and  sharp.  The  outer,  which  inclines  a  little  downwards,  is  con- 
vex, thicker,  and  rounder,  and  presents  the  tuberosity. 

This  rib  has  no  angle.  It  also  touches,  with  its  two  extre- 
mities, the  horizontal  plane  on  which  it  is  placed.  Its  head  is 
round,  and  presents  only  one  articulating  surface.  Its  neck  is  very 
slender  and  elongated.  Its  anterior  extremity,  which  is  broader 
and  thicker  than  in  the  other  ribs,  sometimes  affords  insertion  above 
to  the  sub-clavius  muscle. 

2d,  The  Second  Rib,  although  much  longer  than  the  first,  has 
nearly  the  same  direction.  Its  otiter  surface  which  is  convex,  and 
turned  a  little  upwards,  presents  a  tuberosity  of  which  the  uneven 
part  is  not  very  distinct,  and  a  scabrous  impression  into  which  the 
serratus  magnus  is  inserted.  The  angle  scarcely  exists.  Its  ituier 
surface,  which  is  smooth  and  concave,  is  turned  downwards,  and 
is  only  marked  with  a  very  short  groove  behind.  Its  inner  edge  is 
concave,  thin,  and  sharp ;  the  outer  convex,  thicker,  and  rounded. 
The  head  has  a  double  articular  surface. 

3d,  The  Eleventh  Rib,  is   short  and  without  a  tuberosity  ;  it 
therefore  has  no  connexion  with  the  transverse  process  of  the  cor- 
responding vertebra.     Its  angle  is  rather  indistinct,  and  is  placed 
.  far  forwards.     The  head  has  only  one  articular  facet.     The  inner 
surface  has  no  groove,  and  the  anterior  extremity  is  thin. 

4th,  Twelfth  Rib.  This  rib  is  so  short,  that  it  seems  to  lose 
itself  in  the  ficsh,  whence  it  has  been  called  the  Jfoating  rib.    It  h?^ 
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neither  tuberosity  nor  groove,  and  has  but  one  articulating  surface. 
It  therefore  differs  from  the  preceding,  only  in  being  extremely 
short,  in  wanting  the  angle  entirely,  and  in  having  its  anterior 
extremity  attenuated. 


OF  THE  COSTAL  CAKTILAGES. 

92.  These  cartilages  correspond  in  number  to  the  ribs,  which 
they  prolong  anteriorly,  retaining  the  same  form  and  direction. 
They  are  the  longest  and  thickest  in  the  body,  and  their  dimen- 
sions vary  according  to  the  rank  which  they  hold.  Their  length 
increases  from  the  first  to  the  seventh,  and  then  diminishes  pro- 
gressively to  the  last  two,  which  are  extremely  short.  Their  breadth 
diminishes  in  a  uniform  manner  from  the  first  to  the  last.  In  the 
two  upper  cartilages,  the  breadth  is  generally  equal  in  their  whole 
extent ;  the  rest  become  narrower  as  they  advance  toward  the  ster- 
num. The  sixth,  seventh,  and  eighth  form  the  only  exceptions  to 
this  rule,  for  they  touch  each  other  at  one  part  of  their  edges, 
where  they  are  obviously  enlarged. 

93.  The  first  cartilage,  which  might  be  considered  as  a  cartila- 
ginous, anterior  or  sternal  rib,  descends  a  little ;  the  second  is  ho- 
rizontal ;  the  third  is  slightly  inclined  upwards  ;  the  fourth,  fifth, 
sixth,  and  seventh,  have  at  first  the  same  direction  as  the  rib,  but 
quickly  incline  upwards  to  reach  the  sternum,  this  inclination  being 
greater  in  the  seventh  than  in  the  sixth,  and  in  the  sixth  than  in 
the  fifth,  &c.  The  cartilages  of  the  first  three  false  ribs  present  this 
disposition  still  more  evidently ;  but,  in  the  two  last,  the  direction 
is  the  same  as  that  of  the  ribs  themselves. 

94.  The  middle  part,  or  body  of  these  cartilages,  is  slightly 
convex  anteriorly,  where  it  is  covered  by  the  great  pectoral  muscles, 
the  obliquus  externus  and  rectus  of  the  abdomen,  and  moreover,  in 
the  first  only,  by  the  subclavius  muscle  and  the  costo-clavicular 
ligament  which  are  inserted  into  it.  Posteriorly,  the  body  is  a 
little  concave.  In  the  upper  cartilages,  it  corresponds  to  the 
pleura  and  the  triangular  muscle  of  the  sternum  ;  in  the  rest,  to 
the  transversalis  muscle  and  the  diaphragm.  The  upper  edge  is 
concave,  the  lower  covex,  both  give  insertion  to  the  internal  inter- 
costal muscles.  The  great  pectoral  muscle  also  is  inserted  into  the 
upper  edge  of  the  sixth.  The  edges  by  which  the  sixth,  seventh, 
and  eighth  cartilages  unite,  present  an  oblong  smooth  surface  at  the 
points  of  articulation,  where  there  is  a  general  enlargement  of  their 
substance. 

95.  The  outer  extremity  of  all  the  costal  cartilages  presents  a 
small  convex  uneven  surface,  intimately  connected  by  union  of 
substance,  like  the  synarthrodial  cartilages,  with  the  osseous  por- 
tion of  the  rib.  The  inner  ecctremity,  in  the  true  ribs  only,  is 
furnished  with  a  convex,  angular,  and  projecting  articular  surface, 
which  is  received  into  the  retiring  angle  formed  by  the  cavities  on 
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the  edges  of  the  sternum.  The  first  is  evidently  continuous  with 
that  bone ;  the  six  following  are  articulated  to  it  by  contiguous 
diartlirosis.  In  the  three  first  false  ribs,  this  extremity  is  united  to 
the  cartilage  which  immediately  precedes  it.  In  the  last  two,  it  is 
isolated,  pointed  and  thin,  and  is  lost  in  the  intermuscular  cellular 
tissue. 

The  upper  part  of  the  sternal  extremity  of  the  cartilage  of  the 
first  rib  gives  attachment  to  the  lower  portion  of  the  fibro-cartila- 
ginous  ligament  of  the  sterno-clavicular  articulation. 

96.  These  cartilages  seem  at  first  sight  to  be  homogeneous;. 
They  are  white,  very  compact,  somewhat  flexible,  and  highly  elas- 
tic. They  dissolve  with  difficulty  into  gelatin.  They  have  a 
great  tendency  to  become  ossified  ;  and  when  this  ossification,  which 
is  announced  by  the  opaque  tint  which  their  perichondrium  assumes, 
takes  place,  they  present  the  same  organization  as  the  ribs  them- 
selves, only  their  substance  is  much  more  compact  than  that  of  the 
other  bones  of  the  skeleton.  The  cartilages  of  the  asternal  ribs; 
ossify  more  slowly  and  less  completely  than  the  others. 

97-  By  maceration  during  several  months,  they  divide  into  oval 
laminffi  or  plates,  separated  by  circular  or  spiral  lines,  and  con- 
nected by  a  few  oblique  fibres  which  they  send  off  to  each  other. 
These  laminae  subdivide  into  radiated  fibrils,  which  are  themselves 
ultimately  separated  into  small  fasciculi,  which  at  length  dissolve 
into  mucus. 

They  present  neither  cavities,  canals,  areolae,  fibres,  nor  laminae, 
nothing  in  short  indicative  of  an  organic  texture.  They  also  ap- 
pear to  be  destitute  of  nerves  and  vessels. 

98.  They  are  everywhere,  excepting  at  their  two  extremities, 
enveloped  by  a  somewhat  vascular  fibrous  membrane  or  perichon- 
drium, which  is  continuous  with  the  periosteum  of  the  ribs  and 
sternum. 


OF  THE  THOEAX  IN  GENERAL. 

99.  General  Form.  The  figure  of  this  part  of  the  skeleton  is 
that  of  a  truncated  cone,  somewhat  flattened  before  and  behind, 
and  having  its  base  below.*  This  figure  is  very  different  from 
that  which  the  thorax  presents  when  covered  with  its  soft  parts 
and  connected  with  the  shoulders,  the  upper  part  having  then  the 
appearance  of  being  the  broadest. 

In  general,  the  pectoral  cavity  is  symmetrical,  or,  in  other 
words,  perfectly  similar  on  both  sides. 

100.  Outer  Surf  ace  of  the  Thorax,  ^wifen'or/?/ it  is  contracted, 
more  or  less  flat  or  prominent  in  different  individuals,  and  general- 
ly better  developed  in  women.    It  is  somewhat  oblique  from  above 

•  The  use  of  stays  tends  to  contract  this  part  of  the  body,  and  to  cause  the  thorax 
to  project  in  the  middle. 
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downwards,  and  from  behind  forwards.  In  the  middle,  may  be  ob- 
served the  anterior  surface  of  the  sternum  and  the  xiphoid  carti- 
lage ;  on  the  sides  are  seen  the  sterno-costal  cartilages,  which  become 
longer  the  lower  they  are  situated,  and  circumscribe  spaces  filled 
tip  by  the  intercostal  muscles.  The  two  first  of  these  spaces  are 
broad ;  the  rest  gradually  contract ;  but  the  two  last  resume  a 
certain  degree  of  breadth. 

101.  Posteriorly^  this  surface  presents  the  two  vertebral  grooves, 
separated  by  the  spinous  processes,  filled  up  by  numerous  mus- 
cles, and  limited  on  the  outside  by  the  series  of  dorsal  transverse 
processes,  articulated  with  the  tuberosities  of  the  ribs.  Still  far- 
ther outwards,  is  a  series  of  surfaces  belonging  to  the  ribs  ;  and, 
lastly,  a  line  interrupted  from  one  rib  to  another  by  the  intercos- 
tal spaces,  having  an  inclination  downwards  and  outwards,  and 
formed  by  the  angles  of  the  ribs.  The  obliquity  of  this  line  is 
caused  by  the  circumstance  that  the  angles  are  more  distant  from 
the  tuberosities  in  the  lower  ribs  than  in  the  upper. 

102.  On  the  sides,  the  outer  surface  of  the  chest  is  convex,  es- 
pecially at  the  back  part,  and  presents  the  intervals,  by  which  the 
ribs  are  separated  from  each  other.  These  intervals,  from  being 
short  and  broad  above,  diminish  in  breadth  and  increase  in  length, 
till  we  arrive  at  the  one  between  the  seventh  and  eighth  ribs.  Af- 
ter this  they  again  diminish  in  length,  to  the  last,  which  is  very 
short.  All  these  intercostal  spaces  are  broader  before  than  behind, 
and  are  occupied  by  muscles  of  the  same  name. 

103.  Inner  Surface  of  the  Thorax.  This  surface,  like  the  outer, 
presents  anteriorly  the  posterior  surface  of  the  sternum  in  the 
middle,  and  the  sterno-costal  cartilages  laterally.  In  this  direc- 
tion, it  corresponds  to  the  anterior  mediastinum,  and  a  little  on 
the  left,  to  the  heart.  Behind,  it  presents  the  bodies  of  the  dor- 
sal vertebrae,  which  by  protruding  seem  to  form  a  sort  of  imperfect 
partition,  concave  in  the  vertical  direction,  and  contracting  much 
the  antero-posterior  diameter  of  the  cavity ;  on  either  side  of  the 
dorsal  vertebrje,  the  ribs,  by  being  much  prolonged  backwards, 
form  a  considerable  elongated  cavity,  which  is  contracted  above, 
broad  beneath,  and  deeper  in  the  middle.  This  excavation  receives 
the  posterior  part  of  the  lungs.  Laterally,  the  inner  surface  of 
the  thorax  is  concave,  and  formed  by  the  ribs  and  intercostal  spaces, 
as  on  the  outside.     Here  it  is  contiguous  with  the  lungs. 

In  general,  the  pleurae  line  almost  everywhere  the  internal  sur- 
face of  the  thoracic  cavity. 

104.  The  zipjjer  circumference  of  the  thorax,  which  is  usually 
called  its  summit,  is  small,  transversely  oval,  and  oblique  in  a  di- 
rection from  above  downwards,  and  from  behind  forwards.  It  is 
constituted  posteriorly,  by  the  vertebral  column ;  anteriorly,  by 
the  sternum  ;  on  the  sides,  by  the  inner  edge  of  the  first  rib.  It 
is  traversed  by  the  trachea,  the  oesophagus,  the  arteries,  veins,  and 
nerves,  which  go  from  the  chest  to  the  arms  and  head,  or  which 
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descend  from  these  parts  to  the  thorax.     The  sterno-hyoidei  and 
sterno-thyroidei  muscles  are  inserted  mto  it. 

105.  The  lower  circumference  or  base  of  the  thorax,  is  very 
large,  especially  in  the  transverse  direction.  It  presents,  anterior- 
ly a  considerable  notch,  in  the  middle  of  which  is  the  xiphoid  car- 
tilage, and  which  is  formed  laterally  by  the  union  of  the  cartilages 
of  the  false  ribs,  which  constitute  a  sort  of  convex  border,  inter- 
rupted between  the  tenth,  eleventh,  and  twelfth  ribs  on  each  side. 
Posteriorly,  the  base  of  the  chest  has  also  two  small  notches,  which 
are  owing  to  the  inclination  of  the  last  rib  upon  the  vertebral 
column.  In  other  respects  it  does  not  descend  so  low  anteriorly 
as  on  the  sides  and  posteriorly.  It  gives  insertion  to  several  of  the 
abdominal  muscles,  especially  to  the  transversales  muscles  and  the 
diaphragm. 

106.  Direction  of  the  Thorax.  The  axis  of  the  cone  represented 
by  the  thorax,  or  the  ideal  line  which  falls  perpendicularly  upon 
the  middle  of  its  base,  is  oblique  from  above  downwards,  and  from 
behind  forwards.  But  all  the  walls  of  the  chest  do  not  equally 
concur  to  produce  the  obliquity,  which  especially  depends  upon 
the  circumstance  that  the  anterior  wall  retires  from  the  spine  in 
proportion  as  it  descends.  There  results  from  this,  that  a  line  as- 
cending vertically  from  the  centre  of  the  base  of  this  cavity,  would 
not  pass  through  the  middle  of  its  summit,  but  would  pierce  the 
upper  part  of  the  sternum. 

107.  Dimensions  of  the  Thorax.  In  tile  skeleton,  the  height  of 
this  cavity  appears  much  greater  than  in  the  body  invested  with 
its  soft  parts,  because,  in  the  latter  state,  the  diaphragm  ascends 
pretty  high  in  its  interior.  It  is  measured  by  means  of  certain 
ideal  lines,  named  its  diameters,  which  pass  from  the  sternum  to . 
the  vertebral  column,  or  from  one  side  to  the  other.  All  the  dia- 
meters are  greater  below  than  above.  It  is  also  observed,  that  the 
concavity  of  the  v^tebral  column  augments  the  dimensions  of  the 
antero-posterior  diameters  in  the  middle.  This  is  far,  however, 
from  compensating  the  loss  which  they  experience  from  the  pro- 
jection of  the  bodies  of  the  vertebrae  ;  so  that  these  diameters  are 
much  greater  laterally  than  in  the  median  line. 

The  dimensions  of  the  chest  vary  extremely  in  different  indivi- 
duals. They  also  experience  great  variations  according  to  age 
or  sex.  The  height  of  this  part  of  the  trunk  is  smaller,  but  its 
breadth  is  greater,  in  woman  than  in  man. 

108.  Although,  as  we  have  already  said,  the  thoracic  cavity  is 
generally  symmetrical,  in  other  words  perfectly  similar  on  both 
sides,  it  yet  sometimes  happens  that  one  of  its  sides  is  more  capa- 
cious and  stronger  than  the  other,  and  even  that  it  forms  a  re- 
markable projection,  without  this  phenomenon  being  attributable 
to  any  original  malformation,  or  to  disease. 
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OF  THE  HEAD. 

109.  The  head  {caput)  is  a  spheroid,  varying  in  size,  more  or 
less  elongated  and  more  or  less  flattened  in  different  individuals. 
It  contains  the  brain  and  the  principal  organs  of  sense,  and  is  arti- 
culated to  the  superior  extremity  of  the  vertebral  column.  It  con- 
sists of  two  parts,  which  are  manifestly  distinct  in  their  uses,  their 
mode  of  development,  and  their  mechanism.  These  parts  are  the 
Crardum  and  the  Face. 


OF  THE  CRANIUM. 

110.  The  Cranium'^  is  a  large  egg-shaped  cavity,  with  its  nar- 
row end  before,  occupying  the  upper  and  posterior  parts  of  the 
head,  and  of  a  rather  irregular  although  symmetrical  form.  It  con- 
tains and  protects  the  brain,  and  is  formed  of  several  flat  bones,  the 
edges  of  which  are  irregular. 

These  bones  are: — anteriorly,  the  Frontal;  posteriorly,  the 
Occipital ;  on  the  sides  and  above,  the  two  Parietal  Bones ;  la- 
terally and  below,  the  two  Temporal ;  below  and  in  the  midclle, 
the  Sphenoid,  anterior  to  which  is  the  Ethmoid,  separated  from  it 
by  the  Sphenoidal  Turbinated  Bones. 

Each  of  the  temporal  bones,  moreover,  contains  four  small  bones  : 
the  Malleus,  the  Incus,  the  Os  orbiculare,  and  the  Stapes.  Very 
frequently,  also,  there  are  observed  between  the  principal, bones  of 
the  skull,  other  bones,  which  are  very  irregular  in  every  respect, 
and  which  are  known  by  the  name  of  Ossa  Wormiana  s.  triquet.  a. 

111.  Four  of  the  bones  of  the  skull,  the  Frontal,  Occipital, 
Sphenoid,  and  Ethmoid,  are  situated  in  the  mesial  line ;  the  others 
are  lateral.  The  former  are  symmetrical,  that  is  to  say,  capable 
of  being  divided  into  two  perfectly  similar  parts,  a  character  com- 
mon to  them  with  all  the  organs  by  the  agency  of  which  we  become 
acquainted  with  external  objects.  These  four  bones,  it  is  also  to 
be  remarked,  are  single,  while  the  rest  are  in  pairs. 

All  the  bones  of  the  skull  do  not  belong  to  it  so  essentially  as 
not  to  contribute  also  to  the  formation  of  the  face ;  and  for  this 
reason  they  were  divided  by  the  older  anatomists  into  common  and 
proper  bones.  The  latter  belonged  exclusively  to  the  skull.  The 
Frontal,  Occipital,  Parietal,  and  Temporal  bones,  were  regarded 
as  such ;  but  this  division  is  far  from  being  correct,  and  we  shall 
see,  as  we  proceed,  that  several  of  these  bones  contribute  as  much 
to  the  formation  of  the  face,  as  the  Sphenoid  or  Ethmoid. 

112.  The  anterior  region  of  the  cranium  is  named  the  Forehead 

*  K^aviov  of  the  Greeks ;  calvaria  of  the  Latins. 
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or  Synciput ;  the  posterior,  the  Occiput ;  the  upper  part,  the 
Tiyp  or  Bregma  ;  the  lateral  parts,  the  Temples ;  and  the  lower 
region,  the  Base  of  the  Cranium. 


OF  THE  SPHENOID  BONE. 

113.  Form.  The  Sphenoid*  is  a  single  bone,  and  symmetri- 
cal in  its  conformation,  occupying  the  middle  part  of  the  base  of 
the  cranium.  Its  form  is  singularly  irregular  ;  the  eminences  and 
cavities  with  which  it  is  marked  are  very  numerous  ;  and  its  uses 
are  manifold.  For  the  convenience  of  study,  it  may  be  divided 
into  the  following  parts  :  -f- 

114.  Guttural  or  Lower  Aspect.  This  aspect  is  very  unequal, 
and  presents  on  the  median  line  a  ridge,  called  the  rostrum  or  azy- 
yous  process,  more  prominent  before  than  behind,  which  enters 
into  the  upper  edge  of  the  vomer,  and  is  continuous  above  with  the 
septum  of  the  sphenoidal  sinuses.  On  each  side,  and  from  within 
outwards,  it  presents,  1^^,  A  small  groove  which  receives  a  plate 
of  the  vomer,  and  at  the  bottom  of  which  is  the  orifice  of  a  canal, 
very  distinct  in  young  subjects,  which  becomes  obliterated  with 
age,  and  which,  passing  obliquely  through  the  wall  of  the  sphenoi- 
dal sinuses,  opens  within  the  sphenoidal  fissure ;  it  gives  passage 
to  vessels,  ^dly,  Another  small  groove,  contributing  to  form  the 
Pterygo-palatine  canal,  which  also  gives  passage  to  vessels,  and 
is  completed  by  a  process  of  the  palate  bones.  3dly,  The  Ptery- 
goid Process, \  an  irregular  projection,  which  is  directed  vertically 
downwards  ;  it  contributes,  on  the  inside,  to  form  the  posterior 
aperture  of  the  nasal  fosss  by  a  straight  and  smooth  surface,  which 
is  lined  by  the  pituitary  membrane ;  and  on  the  outside  it  gives 
attachment  to  the  external  pterygoid  muscle  by  a  broader  surface, 
which  belongs  to  the  zygomatic  fossa :  anteriorly  and  beneath,  it 
presents  irregularities,  which  join  the  palate  bones,  and  are  sur- 
mounted by  a  smooth  triangular  surface,  forming  part  of  the  same 
zygomatic  fossa :  posteriorly,  it  is  hollowed  by  the  Pterygoid  Fossa, 
broader  below  than  above,  into  which  is  inserted  the  internal  ptery- 
goid muscle,  and  which,  in  this  direction,  divides  the  process  into  two 
laminae,  the  internal  of  which  gives  attachment  below  to  the  supe- 
rior constrictor  muscle  of  the  pharynx,  and  above,  by  a  particular 
groove,  called  the  Scaphoid  Depression,  to  the  external  perista- 
phyline  muscle.  The  pterygoid  process  is  perforated  above,  from 
before  backwards,  by  the  Vidian  or  Pterygoid  Canal,  through  which 
pass  nerves  and  vessels  of  the  same  name.    Lastly,  It  is  bifurcated 

*  From  the  Greek  word  (rfm,  which  signifies  a  wedge. 

•j-  A  common  division  of  the  sphenoid  is  into  alee  majores,  or  greater  wings,  and  the 
corpus,  or  body.  The  former  comprehend  all  the  parts  of  this  bone  situated  to  the 
outside  of  the  cavernous  grooves  ;  the  latter  is  included  between  these  two  grooves, 
and  is  nearly  of  a  cubical  form, 

j:  IIt£^?,  ato  ;  ithos,jx)rnia. 
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below,  to  receive  the  tuberosity  of  the  palate  bones,  and  presents 
at  the  lower  extremity  of  the  inner  branch  of  this  bifurcation,  which 
is  narrower  but  longer  than  the  outer,  a  small  hook,  called  the  Ha- 
mular  Process,  over  which  is  reflected  the  tendon  of  the  external 
peristaphyline  muscle.  Lastly,  On  the  outer  and  back  part  of  the 
pterygoid  processes,  the  lower  orifices  of  the  foramina  ovalia  and 
the  foramina  spinosa,  of  which  we  shall  presently  speak. 

115.  The  Ujjper  or  Cerebral  aspect,  which  is  very  uneven,  is 
in  connexion  with  the  membranes  of  the  brain,  and  presents  the 
following  peculiarities. 

On  its  middle  part,  and  from  behind  forwards,  there  are  observ- 
ed, Isf,  A  thin  quadrilateral  lamina,  inclined  forwards,  superficially 
notched  on  the  sides  for  the  passage  of  the  external  oculo-muscular 
nerves,  forming  part  of  the  basilar  groove,  and  presenting  at  its 
two  upper  angles,  two  processes  of  a  somewhat  variable  form, 
named  the  Posterior  Clinoid  Processes,  which  afford  attachment 
to  a  part  of  the  tentorium  cerebelli.  2d,  The  Pituitary  Fossa  or 
Sella  Turcica,  which  lodges  the  pituitary  body ;  this  depression 
is  of  a  square  form,  deep  and  perforated  with  a  considerable  num- 
ber of  holes  which  run  towards  the  guttural  surface  of  the  bone, 
but  whose  use  is  not  well  known.*  Sdly,  Anteriorly  to  the  sella 
turcica  a  tubercle  called  the  olivary  jJrocess,  and  then  a  transverse 
groove  on  which  rests  the  commissure  of  the  optic  nerves,  and 
which  ends  at  the  optic  holes,  after  curving  a  little  forwards.  4thly, 
A  somewhat  smooth  surface  over  which  the  olfactory  nerves  pass 
in  two  slight  longitudinal  depressions,  separated  from  one  another 
by  a  very  superficial  projection. 

116.  Laterally,  and  from  behind  forwards,  we  observe,  Isf,  The 
foramen  spinosum  for  the  passage  of  the  middle  meningeal  artery. 
2dly,  In  most  cases,  two  or  three  small  vascular  apertures  for  the 
emissary  veins  of  Santorini.  3dly,  The  foramen  ovale  or  infe- 
rior maxillary  hole,  for  the  passage  of  the  third  branch  of  the  fifth 
pair  of  jjerves.  It  perforates  the  bone  directly  from  above  down- 
wards, and  is  sometimes  double,  itthly.  The  foramen  rotundum, 
or  superior  maxillary  hole,  which  is  rather  a  canal,  having  a  di- 
rection forwards,  and  giving  exit  to  the  second  branch  of  the  same 
nerve.  5thly,  On  the  outer  side  of  the  foramen  rotundum,  a  large 
concave  surface,  irregularly  quadrilateral,  marked  with  arterial 
grooves  and  cerebral  impressions.  Qthly,  On  the  inner  side,  a 
broad  groove,  which  lodges  the  cavernous  sinus  and  the  internal 
carotid  artery,  together  with  several  important  nerves.  Anteriorly, 
this  groove  is  terminated  by  a  small  prominence,  to  which  is  at- 
tached an  aponeurosis,  common  to  the  inferior,  internal  and  exter- 
nal recti  muscles  of  the  eye.  There  is  often  observed  in  this 
groove,  on  the  sides  of  the  pituitary  fossa,  a  considerable  hole, 
which  descends  to  the  upper  part  of  the  pterygoid  fossa,  and  which 

*  Vieussens,  however,  says,  he  has  been  convinced  by  a  great  number  of  obser- 
vations,  that  they  give  passage  to  small  veins  which  go  trom  the  coronary  sinus  of 
the  dura  mater  to  the  pituitary  membrane. 
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also  gives  passage  to  an  emissary  vein  of  Santorini.  At  the  fore- 
most part  there  occurs,  ^thly.  The  orbital  process  or  small  wing  of 
Ingrassias,  a  triangular,  depressed,  transverse  eminence,  smooth 
above,  where  it  corresponds  to  the  anterior  lobes  of  the  brain  ; 
forming  part  of  the  orbit  below ;  terminated  anteriorly  by  an  un- 
even edge,  which  unites  with  the  lower  margin  of  the  frontal  bone ; 
posteriorly  by  a  blunt  free  edge,  which  penetrates  into  a  fissure  of 
the  brain ;  externally  by  a  pointed  summit ;  internally,  by  a  thicker 
part,  in  which  there  is  remarked,  posteriorly,  Sthly,  The  atiterior 
clinoid  process,  which  is  sometimes  prolonged  to  the  posterior,  and 
also  gives  attachment  to  a  fold  of  the  tentorium  cerebelli ;  and,  an- 
teriorly, dthly,  The  optic  foramen  or  rather  canal  for  the  passage 
of  the  optic  nerve  and  ophthalmic  artery,  directed  forwards  and  out- 
wards towards  the  orbit,  beneath  the  orbital  process  itself.  Be- 
tween this  hole,  and  the  anterior  clinoid  process,  there  is  observed 
a  semicircular  notch,  which  receives  the  internal  carotid  artery, 
as  it  issues  from  the  cavernous  sinus  ;  sometimes  there  is  a  par- 
ticular hole  for  the  ophthalmic  artery.  It  is  proper  to  observe  also, 
that  most  commonly  the  base  of  the  orbital  process  contains  a  sort 
of  sinus,  or  small  cavity,  which  opens  towards  the  orbit  by  a  narrow 
orifice,  into  which  a  slender  branch  of  the  ophthalmic  artery  enters, 
as  Bertin  has  observed. 

117.  Occipital  or  Posterior  Aspect.  This  aspect  is  of  very 
small  extent,  and  presents,  at  its  middle  part,  an  uneven  and  rough 
quadrilateral  surface  covered  with  cartilage  in  the  fresh  state,  and 
at  an  early  age.  This  surface  is  destined  to  articulate  with  that 
which  terminates  the  basilar  process  of  the  occipital  bone  ;  and,  in 
the  adult,  it  unites  with  it  in  an  intimate  manner,  so  that  the  two 
bones  then  form  but  one.  In  individuals  in  which  this  union  has 
not  taken  place,  there  is  observed,  at  each  of  the  upper  angles  of 
this  surface,  a  small  hook,  which  retains  the  basilar  process. 

118.  On  the  sides,  this  aspect  is  constituted  by  an  irregular^ 
thickish  edge,  presenting,  near  the  quadrilateral  surface,  the  poste- 
rior orifice  of  the  vidian  canal,  which,  narrower  than  the  anterior 
and  surmounted  by  a  small  eminence,  is  continued  inwards  into  a 
narrow  groove,  which  is  itself  a  continuation  of  the  pterygo-pala- 
tine.  A  little  more  outwards  there  are  some  asperities  which,  in 
conjunction  with  the  anterior  edge  of  the  petrous  portion  of  the 
temporal  bone,  form  the  foramen  lacerum  medium. 

119.  Orbito-nasal  or  Anterior  Aspect.  This  is  of  greater 
extent  than  the  preceding,  and  is  vertically  intersected  in  its 
middle  by  a  thin  prominent  ridge,  which  is  articulated  with  the 
ethmoid  bone,  and  which  forms  a  partition  between  two  cavities,  of 
which  we  shall  presently  speak.  This  ridge  is  surmounted  by  a. 
small  depressed  and  very  thin  process,  which  also  joins  the  ethmoid 
bone ;  not  unfrequently  this  eminence  does  not  exist,  and  there  isj 
on  the  contrary,  a  notch  in  its  place. 

120.  On  either  side  of  this  ridge,  there  is  observed  an  aperture, 
with  irregular  lacerated  edges,  varying  in  size  in  different  sub^ 
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jects. .  These  two  apertures,  which  are  articulated  by  their  circum- 
ference, with  the  turbinated  bones  of  the  sphenoid,  lead  to  two 
cavities  formed  in  the  interior  of  the  bone,  named  sphenoidal 
sinuses.  These  sinvises  do  not  exist  in  young  children,  and  are 
much  larger  in  old  people  than  in  adults ;  for  they  then  occupy 
all  that  part  of  the  bone  which  is  situated  beneath  the  pituitary 
fossa,  and  the  point  of  union  of  the  processes  of  Ingrassias.  The 
septum  by  which  they  are  separated  is  sometimes  incomplete,  or 
perforated  by  a  hole,  and  is  frequently  inclined  to  the  right  or  left, 
so  that  a  great  difference  in  their  respective  capacity  is  produced. 
Nor  is  it  rare  to  find  some  other  osseous  laminae,  forming  subor- 
dinate partitions,  and  thus  dividing  the  sinuses. 

121.  Beyond  the  openings  of  the  sinuses,  there  are  found  in- 
equalities of  greater  or  less  extent,  which  serve  to  articulate  the 
bone  with  the  ethmoid  above,  and  with  the  palate  bone  below. 
More  externally,  there  occurs,  on  each  side,  an  irregular  quadri- 
lateral svirface,  which  is  directed  inwards  and  forwards.  This  sur- 
face is  smooth  and  plain,  and  enters  into  the  constitution  of  the  or- 
bit, of  which  it  forms  the  outer  wall.  It  is  surmounted  by  a  rough 
triangular  surface,  which  unites  with  the  frontal  bone.  It  is  bound- 
ed inferiorly  by  a  horizontal,  free,  blunt  ridge,  which  contributes 
to  the  formation  of  the  spheno-m axillary  fissure ;  internally  by  a 
rounded  edge,  which  belongs  to  the  foramen  lacerum  anterius  or 
sphenoidal  fissure,  and  which  presents  at  its  upper  part  a  notch,  or 
hole,  for  the  passage  of  a  branch  of  the  ophthalmic  artery  ;  and 
externally  by  a  very  rough  indented  margin,  which  is  articuilated 
with  the  malar  bone.  The  anterior  orifice  of  the  foramen  rotundum 
is  observed  beneath  this  surface  and  to  the  inside. 

122.  Two  zygomato-tempoval  or  eivternal  aspects.  They  are  in- 
clined outwards  and  downwards,  irregularly  elongated,  and  are  di- 
vided into  two  portions  by  a  transverse  ridge  to  which  are  attached 
the  deepest-seated  fibres  of  the  temporal  muscle.  Above  this  ridge 
is  a  concave  quadrilateral  surface,  marked  with  some  arterial  im- 
pressions, and  forming  part  of  the  temporal  fossa.  Beneath  it  there 
is  an  oblique  surface,  also  concave,  giving  attachment  to  a  portion 
of  the  external  pterygoid  muscle,  and  continued  into  the  pterygoid 
process.     It  belongs  to  the  zygomatic  fossa. 

123.  The  cerebral  and  orbito-nasal  aspects  of  the  sphenoid  bone 
are  separated  from  each  other  by  an  edge  which  may  be  named  the 
frontal.  It  is  directed  outwards  on  each  side,  proceeding  from  the 
small  process  which  surmounts  the  septum  of  the  sinuses.  This 
edge  is  irregular,  sloped,  and  at  first  pretty  thick,  but  afterwards 
becomes  narrower :  it  is  articulated  with  the  lower  edge  of  the 
frontal  bone,  and  is  interrupted  in  its  middle  part,  where  it  ceases 
to  belong  to  the  process  of  Ingrassias,  by  the  very  narrow  entrance 
of  a  notch  of  considerable  size  and  great  depth,  which  is  named  the 
Sphenoidal  Fissure,  or  Foramen  Lacerutii  Anterius.  This  fis- 
sure is  limited  by  these  processes  above,  and  inclines  dowr^wards 
and  inwards,  is  broader  in  the  latter  direction  than  outwards,  and 
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gives  passage  to  the  oplithalmic  branch  of  the  (ifth  pair  of  nerves, 
the  third,  fourth,  and  sixth  pairs,  the  optic  vein,  a  branch  of  the 
hichrymal  artery,  or  that  artery  itself  in  some  cases,  and,  lastly,  to 
a  prolongation  of  the  dura  mater.  Beyond  the  sphenoidal  fissure, 
the  frontal  margin  of  the  sphenoid  bone  becomes  again  rough  and 
uneven  ;  it  becomes  very  broad,  and  is  articulated  to  the  frontal 
bone  by  a  triangular  surface. 

124.  The  cerebral  and  zygomato-temporal  aspects  of  the  sphe- 
noid bone  are  likewise  separated  by  a  margin  which  is  concave,  al- 
ternately sloped  on  its  two  lips,  and  presenting  asperities  which  are 
articulated  with  the  temporal  bone.  At  the  union  of  this  edge 
with  the  preceding,  there  is,  at  the  expense  of  the  inner  plate,  an 
irregular  facet,  which  is  articulated  with  the  anterior  and  lower 
angle  of  the  parietal  bone.  Beneath,  it  is  confoiuided  with  the  oc- 
cipital aspect,  and  there  gives  rise  to  a  pointed  eminence,  named 
the  Sphenoidal  spine,  which  gives  attachment  to  the  internal  la- 
teral ligament  of  the  articulation  of  the  jaw,  and  to  the  external 
muscle  of  the  malleus.  This  process  is  received  into  a  retiring 
angle,  formed  by  the  anterior  edge  of  the  petrous  portion,  and  by 
the  circumference  of  the  squamous  portion  of  the  temporal  bone. 

125.  Structure.  In  the  centre,  especially  before  the  sinuses 
are  developed,  at  the  bases  of  the  processes  of  Ingrassias  and  of  the 
pterygoid  processes,  at  the  upper  and  outer  part  of  what  is  named 
the  Large  Wings,  the  sphenoid  bone  is  thick,  and  contains  a  great 
quantity  of  cellular  tissue.  In  the  rest  of  its  extent,  it  is  thinner, 
and  formed  of  compact  tissue. 

126.  Ai'ticulations.  The  sphenoid  bone  is  articulated  with  the 
frontal,  ethmoid,  occipital,  parietal,  and  temporal  bones,  with  the 
sphenoidal  turbinated  bones,  the  malar  bones,  the  palate  bones,  and 
the  vomer,  by  the  different  parts  that  have  been  already  mentioned; 
sometimes,  moreover,  this  bone  is  articulated  with  the  superior 
maxillary  bones  by  ineqvialities  which  occur  towards  the  union  of 
the  pterygoid  processes  with  the  orbito-nasal  aspect. 

127.  Development.  The  sphenoid  bone  is  developed  by  seven 
points  of  ossification  v/hich  commence :  1st,  at  the  centre  of  the 
bone  ;  2d  and  3d,  at  the  base  of  each  of  the  processes  of  Ingras- 
sias ;  4th  and  5th,  at  the  place  of  the  junction  of  the  pterygoid 
processes  with  the  rest  of  the  bone  ;  6th  and  7th,  in  the  inner  plate 
of  the  same  processes.  The  last-mentioned  nucleus  is  the  Omoid 
Bone  of  Herissant. 

128.  In  the  fetus,  the  sphenoid  bone  evidently  forms  two  distinct 
principal  pieces,  the  one  anterior  or  spheno-orhital,  the  .other  pos- 
terior or  sj)ke?io-tern])oral ;  these  might  be  named  anterior  and 
posterior  sphenoid  bones. 
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OF  THE  ETHMOID*  BONE. 

129.  The  Ethnoid  (named  also  the  Cribriform)  Bone  is  placed 
at  the  anterior,  lower,  and  middle  part  of  the  cranium,  in  a  notch 
of  the  frontal  bone.  It  is  symmetrical,  has  a  nearly  cubical  form, 
and  seems  composed  of  the  assemblage  of  a  multitude  of  thin,  fra- 
gile and  semitransparent  laminae,  placed  in  all  sorts  of  directions, 
and  thus  constituting  walls  of  cellules,  which  vary  in  their  form 
and  size,  and  are  more  or  less  open  externally,  in  different  subjects. 
The  object  of  these  cellules  seems  to  be  the  enlargement  of  the 
surfaces  without  increasing  the  bulk.  This  bone  also,  although  of 
pretty  considerable  size,  is  very  light. 

It  is  generally  divided  into  a  middle  and  two  lateral  parts,  but 
we  shall  adopt  Bichat's  divisions,  which  are  the  following. 

130.  Cerebral  or  superior  aspect.  This  is  broad,  very  uneven, 
and  covered  by  the  dura  mater  ;  in  the  middle  part,  and  posterior- 
ly, there  is  a  small  notch,  sometimes  a  process  horizontally  flat- 
tened, which  is  articulated  with  a  corresponding  part  belonging  to 
the  orbito-nasal  aspect  of  the  sphenoid  bone,  (119).  A  little  more 
forwards,  there  rises,  in  a  graduated  manner,  a  crest,  having  the 
form  of  a  triangular  pyramid,  varying  much  in  size,  being  some- 
times very  large  and  bulging,  sometimes  depressed  and  thin ;  its 
direction  may  ]be  vertical  or  inclined  to  either  side.  In  general  it 
is  composed  of  cellular  structure  internally,  but  there  is  sometimes 
a  small  cavity,  or  sinus,  which  communicates  with  those  of  the 
frontal  bone  :  this  pyramidal  process  is  the  Crista  Galli  or  Eth^ 
moid  Crest.  By  its  base  it  is  continuous  with  the  rest  of  the  bone ; 
its  summit  gives  attachment  to  the  greater  falx  of  the  dura  mater ; 
its  posterior  edge  is  elongated  and  oblique  behind;  its  anterior 
edge  short  and  vertical :  it  ends  before  in  two  small  depressed 
eminences,  which  articulate  with  the  frontal  bone,  and  generally 
contribute  to  the  formation  of  the  foramen  coecum,  of  which  we 
shall  speak  as  we  proceed.  Its  two  lateral  surfaces  are  plain  and 
smooth. 

On  either  side  of  the  crista  galli,  there  is  observed  a  wide  but 
not  very  deep  channel,  corresponding  to  the  olfactory  nerves,  much 
more  distinct  anteriorly  than  posteriorly,  and  perforated  in  its  whole 
extent,  but  especially  at  the  fore  part,  by  round  and  irregularly 
distributed  holes,  named  the  Olfactory  Foramina,  on  account  of 
their  giving  passage  to  the  filaments  of  the  olfactory  nerves,  enve- 
loped in  small  meningeal  sheaths. 

131.  These  holes  are  of  two  kinds.  Some  are  large  and  distinct, 
and  are  situated  on  the  lateral  parts  of  the  channel,  to  the  number 
of  ten  or  twelve  ;  the  rest,  which  are  very  small  and  less  numerous, 
occupy  the  middle  region.  Each  of  them  forms  the  superior  ori- 
fice of  a  small  canal,  which  subdivides  in  its  descent  in  the  interior 

"  H^fz-o;,  ctilrum  ;  ilSoe,  forma. 
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of  the  bone,  with  the  exception  of  most  of  those  of  the  gccond  or- 
der, which  are  true  foramina,  with  a  vertical  or  oblique  direction. 

Anteriorly  to  each  of  the  olfactory  channels,  at  the  very  base  of 
the  process,  is  a  small  longitudinal  fissure,  which  is  traversed  by 
the  internal  branch  of  the  nasal  nerve. 

132.  More  externally,  there  is  observed  on  either  side  a  qua- 
drilateral tortuous  surface,  hollowed  with  several  half  cellules,  which 
are  completed  by  corresponding  portions  of  cellules,  formed  on  the 
edges  of  the  ethmoidal  notch  of  the  frontal  bone,  or  by  thin  la- 
minae, belonging  to  the  ethmoid  bone  itself.  In  the  latter  case, 
however,  there  is  always  one  before,  which  remains  open  to  meet 
the  frontal  sinuses.  In  the  spaces  between  the  cellules,  are  seen, 
two  narrow  transverse  grooves,  which  are  converted  by  the  frontal 
bone  into  canals,  the  external  orifices  of  which  have  received  the 
name  of  intervial  orbital  holes  {foramina  orbitaria  interna). 

133.  Naaal  or  Inferior  Aspect.  This  is  covered  throughout 
its  whole  extent  by  the  pituitary  membrane,  and  is  so  disposed 
that  it  can  only  be  entirely  seen  after  dividing  the  bone  into  two 
longitudinal  portions.  This  aspect,  the  circumference  of  which  is 
quadrilateral,  is  broader  behind  than  before. 

In  its  middle  part,  it  presents  a  vertical  plate,  having  a  longitu- 
dinal direction,  frequently  deflected  to  one  side,  irregularly  qua- 
drilateral, and  varying  in  extent :  this  is  the  Perpendicular  Plate 
of  the  Ethmoid  Bone,  {Lamina  Perpendicular  is).  It  forms  part 
of  the  septum  of  the  nasal  fossaj,  and  is  placed  at  right  angles  to  the 
cribriform  plate.  On  its  lateral  surfaces,  which  are  covered  by  the 
pituitary  membrane,  it  is  marked  by  vascular  and  nervous  impres- 
sions. Below,  it  is  terminated  by  a  blunt  edge,  which  is  articu- 
lated with  the  vomer  and  the  triangular  cartilage  of  the  nose  ;  an- 
teriorly, by  a  margin  thicker  above  than  below,  which  in  the  former 
direction  is  connected  with  the  nasal  spine  of  the  frontal  bone,  and 
in  the  latter,  with  the  nasal  bones  ;  posteriorly,  by  another  margin, 
which  is  thin  and  sharp,  and  is  articulated  with  the  septum  of  the 
sphenoidal  sinuses  (119)  ;  above,  it  is  confounded  with  the  cribri- 
form plate.  In  its  upper  part,  the  perpendicular  plate  is  traversed 
by  the  internal  olfactory  canals  (131),  which  are  short  and  oblique 
before,  vertical  and  elongated  in  the  middle,  very  long,  and  inclined 
backwards  posteriorly  ;  they  at  last  degenerate  into  mere  grooves, 
and  never  descend  lower  than  half  the  height  of  the  plate.  They 
are  seen  terminating  by  numerous  apertures,  having  an  oblique 
form. 

134.  On  each  side  of  the  perpendicular  plate,  a  deep  narrow 
groove,  more  contracted  before  than  behind,  and  frequently  larger 
on  one  side  than  the  other,  leads  to  beneath  the  olfactory  canals, 
(131),  and  is  limited  externally  by  a  very  uneven  surface,  which 
presents  various  objects  for  examination.  On  the  posterior  and 
upper  part  of  this  surface,  there  is  observed  a  small  thin  plate, 
bent  upon  itself  from  above  downwards,  and  most  commonly  from 
within  ovitwards.     This  is  the  superior  turbinated  lone  {Concha 
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Superior)^  anteriorly  to  which  is  a  square  rough  surface, and  beneath 
it  a  horizontal  channel,  which  forms  part  of  the  sujjerior  meatus  of 
the  nasal  fossce.  This  channel  occupies  about  the  posterior  half  of 
the  whole  length  of  the  ethmoid  bone,  and  presents  anteriorly  an 
aperture  which  leads  into  the  posterior  cells  of  the  bone,  the  number 
of  which  varies  from  three  or  four  to  ten ;  these  cells  all  communi- 
cate with  each  other,  and  are  sometimes  closed  behind  by  a  bony 
plate,  and  sometimes  end,  in  this  direction,  either  in  the  turbinated 
bones  of  the  sphenoid,  or  in  the  sinuses  of  the  same  name ;  they 
are  lined  by  a  prolongation  of  the  pituitary  membrane.  Inferiorly, 
these  parts  are  bounded  by  another  bony  plate,  rough  at  its  sur- 
face, which  is  larger  and  more  curved  than  the  upper,  thin  and 
continuous  above  with  the  rest  of  the  bone,  free  and  thick  beneath, 
especially  at  the  fore  part,  convex  internally,  concave  externally, 
and  terminated  behind  by  free  inequalities.  This  plate  is  the 
middle  turbinated  bone  (concha  media.)  Its  lower  edge  is  mark- 
ed by  a  vascular  groove,  and  contributes,  by  its  outer  surface,  to 
form  a  portion  of  the  iniddle  meatus,  under  the  appearance  of  a 
longitucUnal  channel,  anteriorly  to  which  is  a  lacerated  aperture, 
which  leads  to  the  anterior  ethmoid  cells.  These  cells  are  much 
larger  and  more  numerous  than  the  posterior,  with  which  they  have 
no  communication  v/hatever.  One  of  them,  named  infuiidibulum, 
situated  behind  the  others,  represents  a  sort  of  flexuous  canal,  direct- 
ed forwards  and  upwards,  wide  below,  where  it  corresponds  to  the 
aperture  mentioned,  and  opening  above  into  one  of  the  half-cells, 
which  are  completed  by  those  of  the  ethmoidal  notch  of  the  frontal 
bone,  and  which  communicate  with  the  frontal  sinuses. 

The  ethmoid  cells,  anterior  as  well  as  posterior,  are  therefore 
completed  above  by  the  frontal  bone,  anteriorly  by  the  superior 
maxillary  and  lachrymal  bones,  behind  by  the  palate  bone. 

135.  The  external  olfactory  canals,  in  general  shorter  than  the 
internal,  occupy  the  greater  part  of  the  surface  which  we  have  just 
described,  especially  the  superior  turbinated  bone,  and  the  square 
surface  which  is  anterior  to  it.  Some  of  them  are  prolonged  upon 
the  middle  turbinated  bone,  but  do  not  penetrate  into  the  meatuses, 
nor  the  ethmoid  cells.  The  numerous  apertures  of  these  canals, 
together  with  several  vascular  grooves,  render  the  inner  surface  of 
the  turbinated  bones  very  rough  ;  but  their  outer  surface,  and  the 
interior  of  the  cells,  are  smooth  and  polished. 

136.  Lastly,  the  nasal  aspect  of  the  ethmoid  bone  presents,  at 
its  lowest  part,  several  thin,  fragile,  and  frequently  unciform  lami- 
nae, curved  in  various  directions,  which  join  in  with  the  opening  of 
the  maxillary  sinus,  and  with  some  portions  of  cells  formed  above 
it,  also  with  the  inferior  turbinated  bone  of  the  nose. 

These  laminte  generally  break  when  the  bones  are  disarticulated. 

137.  Spherwidal  or  Posterior  aspect.  This  presents,  in  the 
middle,  the  posterior  edge  of  the  perpendicular  plate  (133),  and, 
on  each  side,  externally  of  the  posterior  extremity  of  the  ethmoid 
grooves,  a  convex  irregular  surface,  corresponding  to  the  posterior 
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ethmoid  colls,  articulated  above  with  the  sphenoid  bone,  below  with 
tlie  palate  bone,  and  between  the  two,  with  the  sphenoidal  turbin- 
ated bone. 

138.  Naso-MawiUary  or  Anterior  aspect.  This  is  of  very  small 
extent,  and  presents,  in  the  middle,  the  anterior  margin  of  the  per- 
pendicular plate,  and  laterally  to  the  outside  of  the  anterior  extre- 
mity of  the  ethmoid  grooves,  portions  of  cells  covered  by  the  as- 
cending process  of  the  superior  maxillary  bone. 

139.  Two  Orbital  or  Lateral  aspects.  These  are  quadrilateral, 
plain  in  the  greater  part  of  their  extent,  and  cut  obliquely  at  their 
anterior  and  posterior  extremities.  The  latter  presents  several  por- 
tions of  cells  which  are  completed  by  the  sphenoidal  turbinated 
bones  and  the  palate  bones  ;  the  other  leaves  exposed  the  greater 
part  of  the  anterior  cells,  which  are  closed  by  the  lachrymal  bone. 

At  the  middle  part  of  each  of  these  surfaces  there  is  observed  a 
square  plate,  {os  planum  of  the  older  writers,)  which  forms  a  large 
portion  of  the  inner  wall  of  the  orbit.  It  is  smooth  and  polished, 
and  is  articulated  above,  v/ith  the  frontal  bone ;  below,  with  the  pa- 
late and  superior  maxillary  bones  ;  belund,  with  the  sphenoid,  and 
anteriorly  with  the  lachrymal  bone.  The  upper  edge  of  this  bony 
plate  often  presents  small  notches,  which  concur  in  forming  the 
internal  orbitary  holes  (132.) 

140.  Structure.  The  ethmoid  bone  is  almost  entirely  formed 
of  compact  tissue,  presenting  no  appearance  of  cellular  tissue,  ex- 
cepting in  the  turbinated  bones,  the  crista  galli  and  the  perpendi- 
cular plate. 

141.  Articulations.  It  is  articulated  with  the  frontal  and  sphen- 
oid bones,  the  sphenoidal  turbinated  bones,  the  upper  maxillary 
bones,  the  palate  bones,  the  lower  turbinated  bones  of  the  nose,  the 
vomer,  the  nasal  and  lachrymal  bones  by  the  different  points  which 
have  been  successively  described. 

142.  This  bone  contributes  at  once  to  form  the  base  of  the  cra- 
nium, the  orbits  and  the  nasal  fossse. 

143.  Development.  It  presents  three  centres  of  ossification,  one 
for  its  middle  part,  and  two  for  the  lateral  regions,  the  latter  ap- 
pearing at  an  earlier  period  than  the  first.  The  cells  are  deve- 
loped as  age  advances,  the  bone  in  young  subjects  being  solid, 
and  entirely  cartilaginous.  The  turbinated  bones  make  their  ap- 
pearance about  the  age  of  seven  years. 


OF  THE  SPHENOIDAL  TURBINATED  BONES. 

144.  Form.  The  Sphenoidal  Turbinated  Bones  {Corjiiia 
Sphenoidalia,)  are  two  small  thin  bones,  cvirved  upon  themselves - 
They  have  the  form  of  a  hollow  pyramid,  with  its  apex  behind,  and 
are  situated  at  the  base  of  the  cranium,  between  the  sphenoid  and 
ethmoid  bones  ;  they  never  remain  distinct,  but  become  incorpor- 
ated as  age  advances,  in  general,  with  the  sphenoid,  rarely  with 
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the  ethmoid  or  palate  bones ;  on  this  account  they  are  not  com- 
monly described  as  distinct  bones. 

145.  The  base  of  each  of  these  bones  is  adapted  to  the  posterior 
part  of  the  lateral  masses  of  the  ethmoid  in  such  a  way  as  to  close 
the  corresponding  cells,  permitting  them,  however,  by  means  of  a 
notch  or  rounded  aperture,  to  communicate  with  the  sphenoidal 
sinuses.  The  apex,  which  is  pointed  and  hard,  is  situated  in  a 
groove  near  the  base  of  the  pterygoid  process,  and  is  in  part  con- 
cealed by  the  posterior  process  of  the  palate  bone.  The  lower  as- 
pect forms  part  of  the  nasal  fossae  ;  most  commonly  it  furnishes  an 
irregular  papyraceous  prolongation,  which  passes  under  the  sphe- 
noid bone,  and  proceeds  towards  the  rostrum,*  directing  itself  to- 
ward that  of  the  opposite  side,  to  be  united  with  the  upper  edge  of 
the  vomer.  The  outer  aspect  is  open  above,  to  correspond  to  the 
entrance  of  the  sphenoidal  sinuses.  Below,  it  concurs  with  the 
palate  bone,  in  forming  the  spheno-palatine  foramen,  which,  in 
young  subjects,  does  not  in  any  way  belong  to  the  sphenoid  bone. 
This  aspect,  moreover,  frequently  sends  a  thin  lamina  into  the  in- 
terior of  the  sinuses,  and  seems,  as  it  were,  to  line  its  walls.  Fre- 
quently also  the  floor  of  these  cavities  is  entirely  formed  of  the 
bones  in  question. 

146.  Structure,  A^'ticulations,  Development.  The  sphenoidal 
turbinated  bones,  which,  I  believe,  were  first  described  by  Bertin, 
are  entirely  compact  and  hollow,  with  the  exception  of  the  summit 
alone,  which  contains  a  little  cellular  tissue. 

They  articulate  with  the  sphenoid  and  ethmoid  bones,  the  pa- 
late bone  and  the  vomer  ;  and  are  developed  by  a  single  point  of 
ossification,  generally  after  birth,  although  sometimes  their  rudi- 
ments are  met  with  in  fetuses  of  the  seventh  or  eighth  month.  At 
the  age  of  from  twelve  to  fifteen,  they  unite  first  with  the  sphenoid 
bone,  at  a  later  period  with  the  ethmoid. 
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{Os  Frontis). 

147.  Fm-m.  This  bone  is  symmetrical,  of  a  more  than  semi- 
circular form,  convex  and  smooth  anteriorly,  concave  posteriorly, 
and  very  unequal  below.     It  is  divided  into  the  following  parts  : 

1 48.  Orhito -ethmoidal  Aspect.  This  aspect,  which  is  uneven 
and  turned  downwards,  presents  in  the  middle  a  broad  quadrilateral 
notch,  which  receives  the  ethmoid  bone,  and  is  accordingly  named 
the  ethmoid  notch  (incisura  ethmoidalis).  Around  this  notch 
there  are  observed,  anteriorly  the  nasal  spine  {spina  nasalis)  and 

*  Basis  (partis  spJtenoidalls  ossis  spJieno-occipitalis)  priora  et  inferiora  versus  faTwinawj 
acuia7}i,  sive  rostrum  emittit,  quod  interdum  e  junctis  eornubus  s^henoidalibus  oritur, 
&c.     Soemm.  De  Corp.  Hum.  fab.  torn.  i.  p.  107. 
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the  orifices  of  the  frontal  sinuses  ;  on  the  sides,  portions  of  cellules, 
which  unite  with  similar  portions  belonging  to  the  ethmoid  bone : 
there  are  two  or  three  small  transverse  grooves  formed  between 
these  cellules,  which  contribute  to  form  the  internal  orbitar 
canals. 

149.  On  each  side  of  the  ethmoidal  notch,  there  is  observed  a 
triangular  concave  surface,  which  forms  the  vault  of  the  orbit  {or- 
bitar processes),  and  which  presents,  anteriorly  and  to  the  outside, 
a  small  cavity  which  receives  the  lachrymal  gland ;  in  the  same 
direction,  and  to  the  inside,  a  slight  inequality  to  which  is  attached 
a  cartilaginous  pulley  through  which  the  tendon  of  the  superior 
oblique  muscle  of  the  eye  is  reflected. 

150.  Frontal,  Anterior,  or  Pericranial  Aspect.  This  is  marked 
in  the  middle  with  a  longitudinal  line,  commonly  not  very  distinct, 
occupying  the  place  where  the  two  portions,  of  which  the  bone 
consisted  at  an  early  age,  are  united ;  before  this  union,  a  suture 
is  always  observed,  which  is  sometimes  found  even  at  the  most  ad- 
vanced age.  *  At  the  lower  part  of  this  line  is  the  nasal  protu- 
berance, which  is  much  larger  in  old  than  in  young  persons,  and 
is  generally  perforated  by  a  great  number  of  small  holes.  Farther 
down  there  is  seen  a  notch  of  the  same  name,  which  is  articulated 
with  the  nasal  bones  in  the  middle,  and  on  the  sides  with  the  nasal 
processes  of  the  superior  maxillary  bones.  This  notch  itself  sur- 
mounts the  nasal  spine,  on  the  sides  of  which  are  two  small  lon- 
gitudinal grooves,  forming  part  of  the  roof  of  the  nasal  fossae.  The 
nasal  spine  is  articulated  anteriorly  to  the  nasal  bones,  and  behind 
to  the  vertical  plate  of  the  ethmoid  bone. 

151.  On  either  side,  and  proceeding  from  above  downwards, 
there  are  :  a  broad  and  smooth  surface,  which  is  covered  by  the  fron- 
talis muscle  ;  the  fi'ontal  protuberance  (tuber  frontale),  which  is 
very  distinct  in  children ;  a  slight  depression ;  a  transverse  emi- 
nence, slightly  curved,  more  prominent  internally  than  outwards, 
named  the  superciliary  arch  {circus  super ciliaris).,-\  from  its  cor- 
responding to  the  eye-brow,  and  giving  attachment  to  its  muscle  ; 
another  prominent  line,  also  curved,  which  proceeds  from  both  sides 
of  the  nasal  groove,  and  is  named  the  orbital  arch  or  margin 
{margo  orbitalis  s.  supra-orbitalis.)  It  is  terminated  by  two  pro- 
cesses, the  outer  of  which,  thick  and  prominent,  joins  the  malar 
bone ;  while  the  inner,  which  is  thin  and  broad,  is  articulated  with 
the  lachrymal  bone :  these  processes  are  called  the  external  and  in- 
ternal orbitar  or  ang?xlar  processes.  At  the  inner  third  of  this 
arch,  there  is  observed  a  hole,  or  a  notch  converted  into  a  hole  by 
a  ligament,  which  is  called  the  supra-oi-bital  foramen,  and  which 

*  It  was  formerly  supposed  that  this  suture  was  more  frequently  found  in  wo- 
men than  in  men;  this,  however,  is  erroneous,  for  it  is  as  frequently  met  with  in  the 
adults  of  one  sex  as  of  the  other. 

t  The  triangular  space,  sicuated  in  the  middle  line  between  these  two  arches,  is 
called  Glabella, 
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gives  passage  to  the  frontal  vessels  and  nerves.  On  the  margin 
of  this  hole,  there  is  another  much  smaller,  forming  a  mere  pore, 
which  allows  an  arterial  branch  to  penetrate  into  the  frontal  sinus. 

152.  On  the  outside  of  this  aspect,  above  the  external  orbitar 
process,  there  is  a  prominent  line,  which  is  curved,  and  runs  in  a 
direction  upAvards  and  backwards.  It  forms  the  limit  of  a  small 
surface  which  constitutes  part  of  the  temporal  fossa,  and  gives  at- 
tachment to  the  temporal  muscle. 

153.  Cerebral,  'posterior,  or  internal  aspect.  This  is  concave, 
in  contact  with  the  dura  mater,  and  is  marked  in  the  middle  with 
a  groove  (sulcus  lo7igitudinalis)  in  which  is  lodged  the  com- 
mencement of  the  superior  longitudinal  sinus  of  that  membrane. 
The  margins  of  this  groove  unite  below,  forming  a  ridge  (crista, 
frontalis)  to  which  the  summit  of  the  falx  is  in  part  attached,  and 
which  terminates  at  a  hole  called  the  foramen  caecum.  The  uses 
of  this  aperture  are  not  yet  well  known  ;  sometimes  it  is  completed 
by  the  ethmoid  bone. 

154.  This  surface  of  the  bone  also  presents  on  each  side  a  great 
number  of  inequalities,  which  correspond  to  the  convolutions  of  the 
brain,  at  least  in  part ;  for,  as  Bichat  has  remarked,  it  is  often  a 
prominent  portion  of  the  brain  that  corresponds  to  an  eminence  on 
the  bone,  and  vice  versa.  These  inequalities  are  commonly  nam- 
ed mamillary  eminences  and  digital  impressions.  There  are  also 
observed  upon  it  several  arterial  furrows,  and  the  frontal  fosses, 
which  correspond  to  the  protuberances  of  the  same  name. 

155.  The  Upper  margin  is  thick,  uneven,  more  than  semicir- 
cular, cut  obliquely  at  the  expense  of  its  inner  plate  above,  and  of 
the  outer  below.  It  is  articulated  with  the  parietal  bones  in  such 
a  manner,  that,  with  the  aid  of  this  obliquity  of  its  ^AgQ,  it  rests 
upon  them  above,  and  supports  them  below.  It  terminates  on 
each  side  by  a  broad  rough  triangular  surface,  which  joins  the  great 
wings  of  the  sphenoid  bone. 

156.  The  Loiver  margin  is  straight,  thin,  interrupted  in  its 
middle  part  by  the  ethmoidal  notch,  and  cut  obliquely  so  as  to  sus- 
tain the  transverse  orbitar  processes  of  the  sphenoid  bone. 

157.  Structure.  The  frontal  bone  is  pretty  thick  towards  the 
nasal  protuberance  and  the  external  orbital  processes,  but  very 
thin  and  even  transparent  in  its  orbital  region.  It  is  formed  of 
diploe  contained  between  two  compact  laminae,  and  presents  in  its 
substance  two  cavities,  which  bear  the  name  of  frontal  sinuses. 

These  sinuses,  which  vary  in  size  in  different  subjects,  do  not 
exist  in  children,  while  they  are  generally  very  large  in  old  people; 
they  have  their  orifice  anterior  to  the  ethmoidal  notch,  and  from 
thence  extend  into  the  frontal  region  of  the  bone,  sometimes  even 
as  far  as  the  external  orbital  processes-  They  are  separated  from 
each  other  by  a  septum,  which,  however,  is  sometimes  wanting. 
It  is  seldom  that  they  are  wanting  altogether.  They  communicate 
with  the  anterior  cellules  of  the  ethmoid  bone. 

158.  Articulations.     The  frontal  bone  is  articulated  with  the 
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following  bones ;  the  parietal,   the  sphenoid,  the  ethmoid,  the  na- 
sal, the  upper  maxillary,  the  lachrymal,  and  the  malar  bones. 

159.  Development.  Its  development  takes  place  by  two  points 
of  ossification,  which  begin,  about  the  forty-second  day  of  gestation, 
to  make  their  appearance  on  the  frontal  protuberances,  or  rather  in 
the  orbital  arches,*  and  from  thence  send  out  radii  towards  the  cir- 
cumference of  the  bone.  The  suture  ( sutura  frontalis  J  ^  by  which 
the  two  lateral  halves  are  at  first  united,  generally  disappears  a  few 
years  after  birth,  although  not  at  any  very  regular  period. 
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160.  Form.  The  Occipital  Botie  (os  occipitis)  is  flat,  symmetri- 
cal, of  a  rhomboidal  form,  and  curved  upon  itself  It  is  situated  at 
the  posterior,  middle,  and  inferior  part  of  the  skull,  and  is  divided 
into  the  following  parts. 

161.  Occipital  or  Posterior  Aspect.  This  aspect  is  convex ; 
there  are  observed  upon  it,  in  the  median  line,  proceeding  from  be- 
low upwards;  Imo,  A  rough  surface,  nearly  horizontal,  in  the  middle 
of  which  there  is  a  projection  to  which  the  pharynx  is  connected 
(spina  pharyngea).,  and  on  the  sides  elevations  for  the  attachment 
of  the  large  and  small  anterior  recti  muscles  of  the  head.  It  is 
called  the  Basilar  Surface.  2do,  The  Great  Occipital  Hole, 
which  is  of  an  elliptical  form,  v/ith  its  greatest  diameter  placed  from 
behind  forwards ;  it  gives  passage  to  the  spinal  marrow  and  its 
envelopes,  the  vertebral  arteries  and  spinal  accessory  nerves.  3tio, 
The  External  occipital  crest  (crista  occipitalis  externa),  into 
which  is  fixed  the  posterior  cervical  ligament.  4/o,  Above  the 
latter  .part,  the  External  Occipital  Protuberance  ( protuherantia 
occipitalis  externa),  more  or  less  prominent  and  uneven,  and  situ- 
ated nearly  in  the  middle  of  the  space  which  separates  the  occipi- 
tal hole  from  the  upper  angle  of  the  bone.  Between  this  angle  and 
the  protuberance  there  is  a  convex  surface,  which  is  covered  by  the 
epicranial  aponeurosis. 

162.  On  either  side,  and  in  the  same  direction,  there  is  the 
Condyle  of  the  occipital  bone,  a  convex  eminence  covered  with 
cartilage,  which  is  articulated  with  the  atlas  ;  it  is  of  an  oval  form, 
elongated  from  behind  forwards,  and  from  without  inwards,  uneven 
on  the  inner  side  for  the  attachment  of  a  hgament  which  comes 
from  the  odontoid  process,  limited  externally  by  a  surface  into 
which  is  inserted  the  rectus  capitis  lateralis,  and  marked  behind 
and  before  with  two  cavities  which  are  named  the  Condyloid  Fos- 
scB.  These  fossae  are  perforated  at  their  bottom  with  holes  which 
bear  the  same  name.     The  first  of  these  two  holes  (fora'men  con- 

*  Ruysch  and  ;S^clar(i  describe  these  latter  centres  as  constant, 
f  Pars  occipitalis  ossis  spheno-occipitalis  of  Soemmering,  because  he  considers  the 
sphenoid  and  occipital  as  but  one  bone,  they  being  never  found  separate  in  the 
adult.  .-  .       o 
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dyloideum  anterius),  which  is  sometimes  double,  gives  exit  to  the 
hypoglossal  nerve  ;  the  other  (foramen  condyloideum  posterius)  is 
traversed  by  arteries  and  veins,  and  is  sometimes  wanting,  a  cir- 
cumstance never  observed  with  respect  to  the  first.  Beyond  the 
condyle  are  impressions,  for  the  attachment  of  the  great  and  small 
posterior  recti  and  superior  oblique  muscles  of  the  head,  which  are 
situated  under  a  curved  line  called  the  inferior  (linea  semilunaris 
inferior),  pretty  distinct,  and  surmounted  by  other  impressions, 
into  which  are  inserted  internally,  the  complexus,  externally  the 
splenius,  and  by  a  second  curved  line  called  the  superior  (linea 
semilunaris  superior),  to  which  are  attached  the  occipitalis  muscle, 
above  ;  internally  and  below,  the  trapezius ;  externally  and  below, 
the  sterno-cleido-mastoideus,  above  the  point  of  insertion  of  which 
is  a  smooth  triangular  surface,  on  which  the  occipitalis  muscle  lies. 

163.  Cerebral  or  anterior  aspect.  This  is  concave,  unequal,  and 
immediately  connected  with  the  dura  mater.  It  presents  in  the 
middle,  and  from  below  upwards  :  1°,  a  broad  groove,  called  Ba^ 
silar,  inclined  backwards,  which  sustains  the  annular  protuberance  ; 
2°,  the  internal  orifice  of  the  great  occipital  hole,  wider  than  the 
outer  ;  3°,  the  Inner  occipital  Crest  {crista  occipitalis  interna), 
bifurcated  below,  and  giving  attachment  to  the  falx  cerebelli ;  4°, 
the  Internal  occipital  protuberance  (protuberantia  occipitalis  in- 
terna), som.etimes  substituted  by  a  depression,  and  in  which  ter- 
minates, 5°,  a  channel  which  descends  on  one  side  or  the  other, 
more  commonly  on  the  right,  in  which  is  lodged  the  termination  of 
the  superior  longitudinal  sinus  of  the  dura  mater. 

164.  On  either  side,  and  in  the  same  direction,  there  occurs  a 
small  channel  on  the  edge  of  the  basilar  groove,  which,  together  with 
a  corresponding  one  on  the  posterior  and  lower  surface  of  the  inter- 
nal half  of  the  petrous  portion  of  the  temporal  bone,  lodges  the  in- 
ferior petrous  sinus  of  the  dura  mater.  In  the  very  margin  of  the 
great  occipital  hole  are  the  internal  orifices  of  the  anterior  condy- 
loid foramina,  covered  by  a  bony  eminence,  on  the  outcide  of  which 
is  a  portion  of  a  canal  directed  inwards  and  backwards,  which 
lodges  the  end  of  the  lateral  sinus  of  the  dura  mater,  and  contains 
the  internal  orifice  of  the  posterior  condyloid  foramen.  This  por- 
tion of  canal  is  surmounted  by,  6°,  the  Inferior  occipital  Fossa, 
(fossa  cerebelli),  which  lodges  the  corresponding  lobe  of  the  cere- 
bellum, and  which  is  itself  surmounted,  ']°,  by  the  Lateral  Trans- 
verse Groove  {sulcus  lateralis),  which,  proceeding  from  the  inter- 
nal occipital  protuberance,  is  continuous  with  the  median  groove, 
sometimes  on  both  sides  at  once,  but  more  commonly  on  the  right 
side  only,  although  the  reverse  has  also  been  observed.  It  receives 
the  commencement  of  the  lateral  sinus  of  the  dura  mater.  Above 
it,  is  observed,  8°,  the  Superior  Occipital  Fossa,  (fossa  cerebralis), 
smaller  than  the  inferior,  which  receives  the  posterior  lobes  of  the 
brain,  and  whose  surface  is  marked  with  distinct  mamillary  emi- 
nences and  digital  impressions. 

165.  The  Edges  of  the  occipital  bone  form,  by  their  junction. 
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angles  more  or  less  acute.  Two  of  these  edges  are  inferior,  and 
present  anteriorly  an  elongated  surface,  not  very  well  defined, 
which  belongs  to  the  side  of  the  basilar  process,  unites  with  the 
inferior  edge  of  the  petrous  portion  of  the  temporal  bone,  and  is 
limited  behind  by  a  deep  notch  wliich  concurs  to  form  the  foramen 
lacerum  posterius ;  sometimes  this  notch  is  divided  into  two  por- 
tions by  a  small  bony  process  which  the  temporal  bone  also  occa- 
sionally supplies.  Behind  this,  is  a  square  eminence,  covered  with 
cartilage,  which  is  articulated  to  the  temporal  bone,  and  is  named 
the  Jugular  process.  It  seems  to  divide  this  edge  into  two  nearly 
equal  parts,  of  which  one  has  just  been  described,  the  other,  which 
is  situated  higher,  is  concave,  and  indented,  and  articulates  with 
the  mastoid  portion  of  the  temporal  bone. 

166.  The  Superior  Edges,  which  are  articulated  with  the  pa- 
rietal bones,  are  very  much  notched  and  serrated.  They  frequent- 
ly present  ossa  Wormii  entangled  in  their  serratures.  The  angle 
which  these  two  edges  form  by  their  junction  is  generally  acute  ;  it 
is  often,  however,  truncated,  and  in  that  case  a  wormian  bone  of 
considerable  size  occupies  its  place.  The  two  lateral  angles  re- 
sulting from  their  union  with  the  lower  edges  are  much  more  ob- 
tuse, and  are  articulated  with  the  mastoid  portions  of  the  temporal 
bones. 

167-  The  two  inferior  edges  do  not  meet  anteriorly,  but  are  se- 
parated by  a  square  rough  surface,  covered  with  cartilage,  which 
terminates  the  basilar  process  anteriorly  for  the  purpose  of  its  arti- 
culation to  the  posterior  surface  of  the  sphenoid  bone. 

168.  Structure.  The  occipital  bone  is  rather  thin  except  at  the 
condyles,  the  basilar  process,  and  toward  the  ridges  and  protube- 
rances, in  which  places  there  is  much  cellular  tissue  interspersed 
between  the  compact  tables,  whereas  in  the  middle  of  its  fossse,  it  is 
entirely  composed  of  compact  tissue,  and  is  there  so  thin  as  to  be 
semitransparent. 

169.  Articulations.  The  occipital  bone  is  articulated  to  the 
sphenoid,  the  temporal  and  parietal  bones,  and  the  atlas,  by  the 
various  points  already  mentioned. 

170.  Development.  At  birth  the  occipital  bone,  whose  ossifica- 
tion is  of  the  most  complex  nature,  appears  to  be  formed  by  four 
centres,  which  commence  at  the  basilar  surface,  at  each  condyle, 
and  at  the  external  protuberance.  These  four  pieces  form  at  that 
period  so  many  distinct  bones,  which  have  been  described  as 
such  under  the  names  of  the  proral  or  squamous,  condyloid  and 
basilar  bones.  From  these  different  points  the  fibres  radiate  in  all 
directions,  and  meet,  on  the  one  hand,  behind  the  great  occipital 
hole,  and  on  the  other,  at  the  middle  part  of  the  condyles.  But  if 
the  bone  be  examined  long  before  birth,  it  is  discovered  that  the 
occipital  portion  properly  so  called,  or  that  situated  above  the  con- 
dyle, owes  its  development  to  four  osseous  nuclei  which  unite  at 
the  protuberance,  and  which  are  but  a  short  time  distinct  from  each 
other,  especially  the  two  upper.     At  that  period  also,  but  only  in 
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some  subjects,  there  occurs  between  the  posterior  extremities  of  the 
condyloid  points,  in  the  inferior  notch  of  the  occipital  portion,  a 
particular  nucleus  which  completes  the  vertebral  ring  behind. 


OF  THE  TEMPORAL  BONE.* 

171.  Form.  The  Temporal  Bones  {ossa  temporum)  contain  in 
their  interior  the  organs  of  hearing,  and  occupy  the  lateral  and  in- 
ferior parts  of  the  cranium.  Each  of  them  is  commonly  divided 
into  three  portions,  viz.  the  squamous  portion  externally,  the  mas- 
toid portion  posteriorly,  and  the  petrous  portion  inferiorly  and 
internally.  These  portions  are  separate  in  the  young  subject, 
but  they  form  a  single  piece  only  in  the  adult.  We  distinguish 
in  the  temporal  bone  the  following  parts. 

172.  An  auricular  or  external  aspect.  It  is  slightly  convex, 
smooth,  and  entirely  situated  at  the  outside  of  the  cranium.  At  its 
anterior  and  upper  part,  it  presents  a  pretty  broad  surface,  marked 
by  several  grooves  in  which  branches  of  the  deep  temporal  arteries 
are  lodged ;  it  gives  attachment,  nearly  over  its  whole  extent,  to 
the  temporal  muscle,  and  forms  part  of  the  temporal  fossa.  Be- 
low, there  is  observed  a  strong  process,  which  is  broad  at  its  com- 
mencement, but  gradually  becomes  narrower ;  it  is  at  first  direct- 
ed horizontally  outwards  and  forwards,  but  afterwards  retains  the 
latter  direction  only,  and  becomes  twisted  upon  itself  as  it  removes 
from  the  rest  of  the  bone,  so  that  its  surfaces,  from  being  horizontal, 
become  vertical.  This  is  the  Zygomatic  Process,  the  upper  edge 
of  which  is  thin  and  straight,  and  gives  attachment  to  the  tempo- 
ral aponeurosis  ;  while  the  lower  edge,  which  is  thick,  concave,  and 
much  shorter  than  the  other,  serves,  together  with  the  inner  sur- 
face, for  the  insertion  of  the  masseter  muscle ;  its  outer  surface  is 
convex,  and  lies  immediately  under  the  skin ;  its  extremity  is  cut 
obliquely  downwards  and  backwards,  and  is  denticulated  for  its  ar- 
ticulation with  the  malar  bone.  Its  base,  which  is  turned  back- 
wards, and  hollowed  above  by  a  superficial  groove,  in  which  a  great 
part  of  the  fibres  of  the  temporal  muscle  slide,  gives  rise  to  two 
prolongations  named  the  Moots  of  the  Zygomatic  Process.  One 
of  these  roots  (tuber  articulare)  which  is  inferior,  transverse,  con- 
cave from  within  outwards,  and  convex  from  before  backwards, 
is  covered  with  cartilage,  and  serves  for  the  articulation  of  the 
lower  jaw;  where  this  root  joins  with  the  base  of  the  process,  there 
is  a  rovigh  surface,  to  which  the  external  lateral  ligament  of  this 
articulation  is  attached  ;  the  other,  which  is  superior  and  longitu- 
dinal, is  directed  backwards,  and  divides  into  two.  Its  upper  sub- 
division, by  describing  a  curve,  gains  the  circumference  of  the 
bone ;  the  lower  descends  a  little  inwards,  and  terminates  at  the 

*  The  Temporal  Bones  have  been  so  named,  on  account  of  their  occupying  the 
region  of  the  head  on  which  the  hair  generally  first  begins  to  turn  grey,  thus  indi- 
dicating  the  various  periods  of  age  {Um]iora.) 
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outer  extremity  of  a  very  narrow  fissure  which  opens  into  th€  ca- 
vity of  the  tympanum  (Scissura  Glaseri)  ;  through  this  fissure 
there  pass,  the  tendon  of  the  external  muscle  of  the  malleus,  some 
vessels,  and  a  nerve  called  Coi'da  Tympani. 

173.  This  fissure,  whose  direction  is  inwards  and  a  little  down- 
wards, divides  the  Glenoid  Cavity  of  the  temporal  bone  into  two 
portions ;  this  cavity  is  turned  downwards,  outwards,  and  forwards, 
is  of  an  irregularly  oval  form,  and  circumscribed  externally  by  the 
superior  root,  and  anteriorly  by  the  transverse  root  of  the  zygoma- 
tic process,  so  that  it  seems  to  occupy  the  interval  which  exists  be- 
tween them.  The  anterior  portion  of  this  cavity  is  covered  with 
cartilage  in  the  recent  state,  and  is  articulated  with  the  condyle  of 
the  inferior  maxillary  bone ;  its  posterior  portion,  which  is  less  re- 
gularly limited,  and  neither  so  smooth  nor  so  concave,  is  covered 
with  periosteum,  and  does  not  form  part  of  the  joint. 

174.  Behind  and  to  the  outside  of  the  glenoid  cavity,  between 
the  two  divisions  of  the  upper  root  of  the  process,  is  the  orifice  of 
the  exteimal  auditory  canal  {meatus  auditorius  eooternus).  This 
canal  seems  formed  of  an  osseous  plate  rolled  upon  itself,  blending 
above  with  the  rest  of  the  bone,  and  forming  below  an  unequal  rugged 
edge,  more  or  less  prominent,  which  gives  attachment  to  the  carti- 
lage of  the  ear.  The  canal  itself  has  a  direction  from  behind  for- 
wards, and  from  without  inwards,  is  a  little  curved  downwards,  and 
is  narrower  in  the  middle  than  at  either  extremity ;  it  opens  into 
the  cavity  of  the  tympanum,  is  lined  with  a  prolongation  of  the 
skin,  and  is  about  nine  or  ten  lines  in  extent.  Above  and  behind, 
it  terminates  sooner  than  below  and  before.  In  the  foetus  it  was 
merely  an  osseous  ring,  distinct  from  the  rest  of  the  bone,  and  in- 
terrupted above. 

175.  Beyond  the  meatus  auditorius  there  is  observed  a  conical 
eminence,  named  the  Mastoid^'  Process  (processus  mastoideus). 
It  is  much  more  prominent  in  old,  than  in  young  subjects,  is  rough, 
and  presents  many  different  appearances. j*  It  gives  attachment 
to  the  sterno-mastoideus,  and  is  surmounted  by  a  rough  surface, 
into  which  that  muscle  is  inserted,  together  with  the  splenius  and 
trachelo-mastoideus.  It  is  here  that  the  Foramen  Mastoideum 
commonly  occurs,  althovigh  it  varies  much  in  its  position,  being 
sometimes  met  with  in  the  occipital  bone,  and  not  unfrequently  iii 
the  suture  by  which  that  bone  is  joined  to  the  temporal;  it  gives 
passage  to  an  artery,  and  an  emissary  vein  of  Santorini ;  sometimes 
it  is  wanting  on  one  side,  and  occasionally  there  are  three  or  four 
in  each  bone.  On  the  inside  of,  and  behind,  the  mastoid  process,  is 
a  longitudinal  depression  named  the  Digastric  Groove^  on  account 
of  its  giving  attachment  to  the  muscle  of  that  name ;  and  farther 
back  another  groove,  less  deep,  for  the  trachelo-mastoideus  muscle. 

*  Ma/Jis  mamma  ;  u^og,  forma. 

-}- processum  mastoideum,  modo  teretem,  modo  curvum,  modo  acumina- 

tiorem,  modo  obtusiorem,  modo  gibbiorem,  modo  plaiiiorem,  modo  magis  lamella- 
tarn,  modo  magis  squamosum,  modo  ciassiore,  modo  tenuiore  testa  formatums 
&c.    Soemm.     De  Corp.  Hum.  Fab.  Tom.  i.  p.  116. 
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176.  A  Cerebral  or  hiternal  Aspect.  This  aspect  presents  at 
its  upper  part,  a  surface  which  is  cut  obliquely,  and  deeply  striated, 
by  which  this  bone  is  articulated  with  the  lower  edge  of  the  parie- 
tal. This  surface  is  much  broader  in  its  middle  part  than  behind, 
and  especially  than  before,  where  it  runs  into  the  circumference  of 
the  bone.  Under  it,  there  is  observed  a  concave  uneven  space, 
marked  with  several  arterial  furrows,  and  cerebral  impressions. 

177-  A  pyramidal,  triangular  process,  having  its  summit  direct- 
ed forwards  and  inwards  towards  the  sphenoid  bone,  and  slightly 
inclined  in  that  direction,  rises  from  the  middle  of  the  cerebral 
aspect  of  the  temporal  bone :  this  is  the  Petrous  Process  {pars  pe- 
trosa),  in  which,  on  account  of  its  form,  there  are  distinguished : 
1°,  An  upper  and  anterior  surface,  which  presents  in  its  middle 
a  small  irregular  aperture,  named  Hiatus  Fa'llopii,  through  which 
a  nervous  filament  from  the  spheno-palatine  ganglion,  and  a  small 
artery,  are  transmitted  to  the  acqueduct  of  Fallopius.  Ante- 
riorly to  this  hole,  there  is  observed  a  small  single  or  double  groove, 
which  is  straight  and  shallow,  and  lodges  the  nerve  and  artery 
just  mentioned ;  behind  it,  is  a  prominence,  which  indicates  the 
position  of  the  superior  semicircular  canal.  The  whole  surface, 
moreover,  is  covered  with  cerebral  impressions.  2°,  A  posterior 
surface,  covered  like  the  preceding,  by  the  dura  mater,  on  which 
there  is  seen,  at  its  upper  and  fore  part,  a  wide  oblique  aperture, 
with  rovinded  edges,  which  is  the  orifice  of  a  canal  named  the  in- 
ternal auditory  {meatus  auditorius  internus.)  This  canal  has  a  di- 
rection forwards  and  outwards,  and  is  abruptly  terminated  by  a 
vertical  bony  plate,  in  the  upper  part  of  which  there  is  a  small 
opening,  leading  into  the  aqueduct  of  Fallopius,  for  the  passage 
of  the  facial  nerve  :  beneath  this  opening  is  a  sort  of  crest,  which 
surmounts  a  number  of  pores,  through  which  pass  the  filaments 
of  the  portio  mollis  to  the  labyrinth.  Behind  the  aperture  of  the 
meatus  auditorius  internus,  there  is  observed  an  irregular  cavity, 
widest  in  young  bones,  into  which  is  fixed  a  prolongation  of  the 
dura  mater ;  behind  this  is  a  narrow,  triangular,  and  very  short 
slit,  in  which  the  aqueduct  of  the  vestibule  {aquceductus  vestibuli) 
terminates  ;  a  pretty  distinct  groove  descends  from  this  slit  toward 
the  jugular  fossa,  of  which  we  shall  presently  speak.  This  sur- 
face is  marked  with  impressions  similar  to  those  which  we  have  ob- 
served on  the  upper,  from  which  it  is  separated  by  a  blunt  edge, 
presenting  internalljr  a  semilunar  depression,  on  which  rests  the  tri- 
facial nerve,  and  marked  in  its  whole  length  with  a  superficial 
channel,  in  which  is  lodged  the  superior  petrosal  sinus  of  the  du- 
ra mater.  3°,  A  very  complex  inferior  surface,  placed  on  the  out- 
side of  the  cranium  :  internally,  it  presents  a  very  rough  space,  into 
which  are  inserted  the  fibres  of  the  levator  palati  and  tensor  tym- 
pani  muscles,  and  which  is  bounded  externally  by  the  orifice  of  the 
carotid  canal,  and  by  a  cavity  which  occurs  behind  it :  this  cavity, 
which  is  named  the  jugular  fossa  {fossa  hulbi  vence  jtigularis), 
lodges  the  commencement  of  the  jugular  vein,  it  is  limited  poste 
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riorly  by  a  small  quadrilateral  surface,  covered  with  cartilage  in  the 
recent  state  for  its  articulation  with  the  jugular  process  of  the  oc- 
cipital bone  (165)  ;  between  this  facet  and  mastoid  process,  there 
is  a  hole,  named  stylo-mastoid  {fdramen  stylo-mastoideum)^  which 
terminates  the  Fallopian  aqueduct,  and  transmits  the  facial  nerve 
from  the  interior  of  the  cranium.  Before  this  aperture,  and  a  little 
to  the  inside,  there  is  observed  a  slender,  elongated  and  pointed 
process,  descending  obliquely  forwards:  this  is  the  styloid  process'^'' 
{processus  styliformis)  ;  it  gives  attachment  to  the  stylo-hyoideus, 
stylo-glossus,  and  stylo-pharyngeus  muscles,  and  to  the  stylo-max- 
illary and  stylo-hyoid  ligaments.  This  process,  in  early  age  is  not 
united  to  the  rest  of  the  bone,  but  is  then  articulated  to  the  pe- 
trous process  by  the  intervention  of  a  cartilage  ;  its  base  is  em- 
braced by  a  bony  lamina,  called  the  vaginal  process  {vagina  pro- 
cessus styliformis),  which  forms  the  posterior  limit  of  the  glenoid 
cavity  ;  this  process  is  deficient  internally. 

178.  Such  are  the  various  objects  presented  by  the  lower  sur- 
face of  the  petrous  portion  of  the  temporal  bone.  It  is  separated, 
from  the  upper  surface  by  a  very  short  edge,  which  is  articulated 
with  the  sphenoid  bone  (118),  and  is  not  very  distinct  on  account  of 
its  irregularity ;  from  the  posterior,  by  an  unequal  edge,  in  which 
there  is  posteriorly  a  notch,  frequently  divided  into  two  portions 
by  a  small  bony  plate  (165),  concurring  with  the  occijjital  bone  to 
form  the  foramen  lacerum  posterius.  At  the  middle  of  this  edge 
is  a  triangular  aperture,  which  is  the  external  opening  of  the  aque- 
duct of  the  cochlea ;  internally  this  edge  is  connected  with  the  oc- 
cipital bone. 

179.  The  summit  of  the  petrous  process  is  very  uneven,  ob- 
liquely truncated,  and  sometimes  partly  formed  by  a  wormian 
bone ;  a  portion  of  the  circumference  of  the  foramen  lacerum  me- 
dium belongs  to  it ;  lastly,  it  presents  the  internal  orifice  of  the 
carotid  canal,  {canalis  caroticus),  which  is  still  more  uneven  in  its 
margin  than  the  outer,  and  varies  much  as  to  its  form  in  different 
subjects.  This  canal  gives  passage  to  the  internal  carotid  artery, 
with  several  small  nerves.  At  its  commencement,  it  is  directed 
vertically  upwards,  then  bends,  and  proceeds  horizontally  inwards 
and  forwards  toward  the  internal  orifice. 

180.  The  Aqueduct  of  Fallopius,  whose  commencement  we  have 
already  pointed  out  in  the  bottom  of  the  internal  auditory  ca- 
nal, and  which  we  have  seen  terminating  in  the  stylo-mastoid  fora- 
men, is  a  narrow  canal,  remarkable  for  its  length,  which  transmits 
the  portio  dura  of  the  seventh  pair  of  nerves.  Immediately  after 
its  commencement,  it  ascends  outwards  and  backwards,  to  the  up- 
per part  of  the  petrous  process,  where  it  is  perforated  by  the  hia- 
tus Fallopii ;  it  then  proceeds  directly  backward  over  the  cavity  of 

*  This  process  varies  much  in  appearance ;  Soemmering  describes  it  as  being  "  nunc 
brevior,  nunc  poHice  longior,  nunc  procerior,  nunc  curvatior,  nunc  plus,  nunc  mi= 
nus  tortus  vel  nodosus,  nunc  acutior,  nunc  obtusior  ...■#." 
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the  tympanum,  and  descends  first  obliquely,  then  vertically,  in 
the  inner  wall  of  that  cavity,  to  end  in  the  stylo-mastoid  hole. 
This  canal  is  lined  by  a  very  thin  fibrous  prolongation,  and  is  per- 
forated in  its  passage  by  several  apertures,  independently  of  that  of 
the  hiatus  Fallopii,*  the  principal  of  which  is  a  canal  which  trans- 
mits the  corda  tympani ;  there  are  also  some  small  canals  for  ner- 
vous filaments  which  are  distributed  to  the  muscles  of  the  small 
bones  of  the  ear. 

181.  Behind  the  petrous  process,  and  on  the  cerebral  aspect  of 
the  mastoid  portion  of  the  temporal  bone,  there  is  a  deep  channel 
which  presents  the  internal  orifice  of  the  mastoid  hole  (l75),  and 
lodges  a  portion  of  the  lateral  sinus  of  the  dura  mater. 

182.  Circumference.  It  commences  by  a  retiring  angle,  at 
the  place  where  the  anterior  edge  of  the  petrous  process  unites 
with  the  rest  of  the  bone.  This  angle,  which  receives  the  spine  of 
the  sphenoid  bone  (124),  presents  at  its  bottom  two  apertures, 
separated  by  a  bony  lamina,  and  placed  one  above  the  other.  The 
upper,  which  is  less  marked,  gives  entrance  to  the  inner  muscle  of 
the  malleus  ;  the  lower  is  the  orifice  of  the  bony  portion  of  the 
Eustachian  Tube  {Tuba  EustacMana  ossea).  The  circumfe- 
rence is  now  cut  obliquely  at  the  expense  of  its  outer  surface,  and 
becomes  thick  and  denticulated  to  be  joined  with  the  sphenoid 
bone,  directing  itself  forwards  and  upwards.  It  then  becomes 
thin  and  sharp,  and  proceeds  backwards,  describing  a  semicircle ; 
here  it  is  articulated  with  the  parietal  bone,  forming  what  is 
called  the  Squamous  Suture.  Above  the  mastoid  process  it  is 
again  marked  with  a  retiring  angle,  becomes  thickened,  and  unites 
with  the  inferior  and  posterior  angle  of  the  parietal  bone.  Lastly, 
it  descends  forward,  still  thick  and  denticulated  beneath  the  mas- 
toid process,  and  terminates  at  the  petrous  portion  near  the  stylo- 
mastoid hole.  This  part  of  the  circumference  is  articulated  with  the 
upper  portion  of  the  lower  edge  of  the  occipital  bone. 

183.  Structure.  The  petrous  process  is  formed  of  a  very  dense 
and  white  compact  tissue ;  next  to  the  teeth,  it  is  the  hardest  part 
of  the  skeleton  ;  and  from  this  circumstance  it  has  derived  its 
name.  The  mastoid  process  is  filled  with  large  cells.  The  rest 
of  the  bone  presents  the  same  structure  as  the  other  bones  of  the 
cranium. 

184.  Articulations.  The  temporal  bone  is  articulated  to  the 
sphenoid,  occipital  and  parietal  bones,  the  malar  bone,  and  the 
lower  jaw,  by  the  various  points  mentioned  above. 

185.  Development.  Its  development  takes  place  by  six  points 
of  ossification,  one  for  the  petrous  process,  one  for  the  circumfe- 

*  Bertin  (Traite  (f Osteologie,  t.  ii.  p.  52.)  has  mpntioned  one  at  the  level  of 
the  hiatus  Falopii,  but  much  smaller  than  it,  opening  into  one  of  the  semicircular 
canals.  M.  Jacobson  has  lately  described  another  which  leads  into  a  groove,  or 
according  to  Beclard,  into  a  canal  formed  on  the  promontory  of  the  tympanum.  It 
contains  an  anastomosis  of  the  glosso-pharyngeal  nerve,  with  a  filament  of  the  sphe- 
no-palatine  ganglion  and  of  the  carotid  plexus. 
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rence  of  the  external  auditory  canal,  one  for  the  squamous  por- 
tion, one  for  the  mastoid  process,  one  for  the  zygomatic,  and  one 
for  the  styloid  process.  The  fourth  and  sixth  make  their  appear- 
ance long  after  the  rest.  In  certain  cases,  there  are  two  osseous 
nuclei  for  the  squamous  portion. 


OF  THE  PARIETAL  BONE.* 

186.  Form,  ^he  Parietal  Bone  (Os  Parietale:  os  Bregmatis): 
like  the  temporal,  is  double  and  unsymmetrical.  It  is  of  an  irre- 
gularly quadrilateral  form,  concave  internally,  convex  externally, 
and  occupies  the  lateral,  upper  and  middle  parts  of  the  cranium. 
It  presents  the  following  parts. 

187.  An  Outer  Aspect^  convex,  smooth,  and  covered  by  the 
epicranial  aponeurosis  in  its  upper  half,  somewhat  uneven  in  its 
lower  half,  where  the  temporal  muscle  is  inserted,  and  where  there 
are  sometimes  observed  slight  furrows  for  the  deep  temporal  ar- 
teries. This  surface  is  perforated,  above  and  behind,  by  the  pa- 
rietal Jbr  amen,  which  varies  much  as  to  its  size  and  position,  and 
even  its  existence  ;  it  gives  passage  to  small  vessels  which  establish 
a  commanication  between  those  of  the  dura  mater  and  pericra- 
nium ;  it  is  sometimes  found  in  the  occipital  bone,  and  sometimes 
stops  short  in  the  diploe,  without  passing  through  the  bone.  In 
the  middle  of  this  aspect  there  is  observed  an  eminence,  which  is 
much  more  prominent  in  children  than  in  adults,  named  the  Pa- 
rietal Protuberance  (tuber  parietale)  ;  it  surmounts  a  curved 
line,  which  is  continuous  with  the  ridge  observed  on  the  frontal 
bone  (152),  and  with  the  upper  root  of  the  zygomatic  process. 
This  line  gives  attachment  to  the  temporal  aponeurosis. 

188.  An  Inner  or  Cerebral  Aspect,  concave,  covered  by  the 
dura  mater,  and  marked  over  its  whole  extent  with  a  great  number 
of  deep  furrows  (sulci  meningei),  which  lodge  the  divisions  of 
the  middle  meningeal  artery.  It  also  presents  cerebral  impres- 
sions, but  they  are  rather  indistinct,  especially  above.  In  the 
middle  is  a  depression  called  the  Parietal  fossa,  which  corresponds 
to  the  protuberance  of  the  same  name.  At  the  upper  part,  near 
the  edge  of  the  bone,  there  is  observed  a  half  groove  running  in  a 
longitudinal  direction,  which,  united  to  a  similar  half  groove  in  the 
other  parietal  bone,  is  continued  into  the  groove  on  the  inner  sur- 
face of  the  frontal  bone  (153).  Near  this,  there  are  observed  small 
irregular  cavities,  varying  much  in  number  and  arrangement,  which 
receive  the  bodies  caRed  glands  of  Pacchioni. 

189.  Four  Edges.  The  upper  or  sagittal  (margo  sagittalis)  is 
the  longest ;  it  is  straight  and  denticulated,  and  joins  that  of  the  op- 
posite bone,  with  which  it  forms  the  sagittal  suture.  The  lower 
or  temporal  edge  (margo  temporalis)  is  the  shortest ;  it  is  concave, 

*  From  paries,  a  wall,  because  the  sides  of  the  he9,d  are  principally  formed  of 
these  bones. 
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and  surmounted  externally  by  an  oblique  surface,  marked  with  pro- 
minent radiating  striae,  which  is  connected  with  the  upper  edge  of 
the  temporal  bone,  forming  the  squamous  suture.  The  anterior  or 
coronal  edge  (niargo  coronalis)  is  denticulated,  and  is  cut  oblique- 
ly at  the  expense  of  its  inner  table,  except  to  a  small  extent  supe- 
riorly, where  it  is  at  the  expense  of  the  outer ;  it  joins  the  frontal 
bone  (155).  The  angle  which  it  forms  above  with  the  upper  edge 
(angulus  frontalis)  is  truncated  in  children,  and  substituted  by  a 
membranous  part  belonging  to  what  is  named  the  Upper  Fonta- 
nelle.  The  angle  formed  below  by  its  junction  with  the  lower  edge 
(angulus  sphenoideus)  is  much  prolonged  downwards  and  forwards ; 
it  is  obhquely  curved  at  its  summit,  and  is  articulated  with  the 
sphenoid  bone  (124)  ;  at  its  internal  part,  it  presents  a  deep  groove, 
or  even  a  canal,  which  lodges  the  middle  meningeal  artery,  and 
from  which  proceed  almost  all  the  branches  by  which  the  inner 
surface  of  the  bone  is  marked.  At  the  bottom  of  this  groove,  there 
frequently  occur  two  small  holes  through  which  vessels  pass  into 
the  diploe.  Lastly,  the  posterior  or  occipital  edge  (margo  occipi- 
talis) is  extremely  unequal ;  its  indentations  are  very  irregularly 
disposed,  and  retain  among  them  many  of  the  small  bones  called  os- 
sa  Wormii ;  it  is  articulated  with  the  upper  edge  of  the  occipital 
bone.  The  angle  which  it  forms  below  with  the  lower  edge  (an- 
gulus  mastoideus)  is  truncated,  and  is  articulated  to  the  mastoid 
portion  of  the  temporal  bone ;  the  angle  which  it  forms  with  the 
upper  edge  (angulus  occipitalis)  is  the  most  obtuse.  Internally  the 
angulus  mastoideus  is  hollowed  by  a  portion  of  a  canal  which  is 
continuous  with  that  existing  on  the  occipital  and  temporal  bones, 
for  the  lodgement  of  the  lateral  sinus  of  the  dura  mater. 

190.  Structure  and  Development.  The  parietal  bone  is  in  ge- 
neral thin,  although  somewhat  thicker  at  its  upper  and  back  parts, 
and  consists  of  diploe  contained  between  two  compact  plates.  It  is 
developed  by  a  single  point  of  ossification,  which  makes  its  appear- 
ance at  the  parietal  protuberance,  over  a  pretty  wide  extent,  and 
under  an  areolar  form. 

191.  Articulations.  The  parietal  bone  is  articulated  to  that  of 
the  opposite  side,  and  to  the  frontal,  occipital,  temporal  and  sphe- 
noid bones. 


OF  THE  OSSA  WORMIANA. 

192,  The  Ossa  Wormiana  (ossa  triquetra),  which  are  extreme- 
ly variable  as  to  size,  situation,  form,  number,  and  other  circum- 
stances, are  found  interposed  between  the  bones  of  the  cranium 
which  have  been  described. 

Round  heads  scarcely  ever  present  any  of  them,  frequently  none 
at  all,  whilst,  in  such  as  are  elongated  from  before  backwards,  they 
occur  in  gr6at  numbers.  It  is  in  the  suture  between  the  occipital 
and  parietal  bones  that  they  are  most  commonly  met  with ;  some- 
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times  the  upper  angle  of  the  occipital  bone  is  substituted  by  one  of 
them  ;*  they  also  occasionally  occur  between  the  two  parietal  bones, 
particularly  at  the  union  of  their  upper  and  anterior  angle,  where 
one  is  then  met  with  of  a  quadrilateral  form  and  of  large  size.  The 
lower  and  anterior  angle  of  these  bones  is  also  sometimes  substitut- 
ed by  a  wormian  bone,  which  varies  in  size,  and  is  frequently  of  an 
oval  form.  It  is  seldom  that  any  are  observed  in  the  sutures  be- 
tween the  temporal  and  parietal  bones,  and  still  more  seldom  in  the 
base  of  the  skull ;  we  have,  however,  mentioned  one  as  in  many 
cases  occupying  the  summit  of  the  petrous  portion  of  the  temporal 
bone  (I79). 

193.  In  general  these  bones  are  of  the  same  thickness  as  the 
other  bones  of  the  cranium ;  but  it  may  happen  that  they  are 
merely  formed  in  their  outer  or  inner  table. 

194.  They  vary  much  as  to  extent,  and  are  very  irregular  in 
their  form.  In  general  their  two  surfaces  are  smooth  ;  their  cir- 
cumference is  denticulated,  for  their  union  with  the  other  bones  of 
the  skuU,  or  even  with  each  other.  Sometimes,  however,  they  are 
so  small  as  to  rise  in  scales,  and  this  is  particularly  the  case  when 
they  occupy  the  inner  surface  of  the  sutures,  as  Hunauld  has  ob- 
served. Sometimes,  on  the  contrary,  they  rise  above  the  other 
bones,  and  form  a  prominence  which  might  be  taken  for  an  exosto- 
sis. 

Their  structure  and  development  are  similar  to  those  of  the  other 
bones  of  the  skull ;  in  other  words,  they  are  formed  of  two  tables  of 
compact  substance,  separated  by  diploe.-f- 
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195.  The  Face  is  all  that  part  of  the  head  which  is  situated  at 
the  lower  and  fore  part  of  the  cranium.  It  is  limited  above  by 
that  cavity,  laterally  by  the  zygomatic  arches,  behind  by  an  empty 
space,  in  which  is  lodged  the  upper  part  of  the  pharynx.  Its  form 
is  symmetrical,  its  vertical  section  triangular,  and  its  structure  very 
complex.  We  have  already  pointed  out  its  principal  divisions 
(44),  and  mentioned  the  names  of  the  bones  which  enter  into  its 
composition  :  these  bones  are  much  more  numerous  than  those  of 
the  cranium. 

*  This  bone  has  been  named  the  Epactal  by  some  authors.  It  is  only  developed 
after  birth,  and  is  met  with  in  one  subject  out  of  about  fifteen  or  twenty. 

t  These  bones  are  very  numerous  in  hydrocephahc  heads — this  is  consonant  with 
the  observation  of  Hunauld,  who  says,  that  there  are  many  supernumerary  bones  in 
the  cranium  when  the  brain  grows  faster  than  usual,  and  there  are  none  at  all  when 
this  viseus  grows  more  slowly. 
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OF  THE  BONES  WHICH  COMPOSE  THE  UPPER  JAW. 
OF  THE  SHFERIOll  MAXILLAEY  BONE. 

196.  The  Superior  Maxillary  Bones  {mawillce  superiores)  arc 
to  the  face,  what  the  sphenoid  bone  is  to  the  cranium,  for  they  ar- 
ticulate with  all  the  pieces  of  which  it  is  composed ;  they  are  those 
which  principally  determine  its  figure,  and  insure  its  solidity. 
These  bones,  which  are  large,  and  of  a  very  irregular  form,  occupy 
the  middle  and  anterior  part  of  the  upper  jaw,  enter  into  the  com- 
position of  the  orbit,  nasal  fossae,  and  mouth,  give  passage  to  va- 
rious nerves  and  vessels,  and  afford  insertion  to  numerous  muscles. 
We  shall  distinguish  in  these  bones  two  aspects,  and  a  circumfer- 
ence. 

197-  Outer  or  Orhito-facial  Aspect.  The  whole  of  this  aspect 
may  be  seen,  without  separating  the  bone  from  those  in  its  vicinity. 
It  is  surmounted  internally  by  a  flat  oblong  process,  called  nasal 
{processus  oiasalis)  which  is  smooth  and  concave  from  above  down- 
wards externally,  where  it  presents  several  vascular  apertures,  and 
gives  attachment  to  the  levator  labii  superioris  and  the  levator  la- 
bii  superioris  alaeque  nasi.  This  process,  which  forms  part  of  the 
outer  wall  of  the  nasal  fossjE,  presents,  internally,  at  its  upper  part, 
irregularities  which  are  connected  with  the  lateral  masses  of  the 
ethmoid  bone,  below  which  is  a  channel  belonging  to  the  middle 
meatus  of  the  nostrils,  and  farther  down,  a  horizontal  crest,  unit- 
ed to  the  inferior  turbinated  bone,  also  some  arterial  furrows.  The 
nasal  process  terminates  above  in  a  truncated  summit,  furnished 
with  denticulations,  to  be  articulated  to  the  nasal  notch  of  the 
frontal  bone ;  anteriorly,  in  a  thin  oblique  edge,  which  rests  upon 
the  nasal  bones ;  behind,  in  a  groove  which  is  broader  and  deeper 
below  than  above ;  the  posterior  edge  of  which  is  articulated  with 
the  lachrymal  bone,  and  the  anterior,  which  is  free,  and  continu- 
ous with  the  lower  margin  of  the  orbit,  gives  attachment  to  the 
tendon  and  some  fibres  of  the  orbicularis  palpebrarum  muscle : 
this  channel  forms  part  of  the  lachrymal  groove. 

198.  On  the  outer  and  back  part  of  the  nasal  process  is  a 
smooth  triangular  surface  (fades  orhitalis)  inclined  downwards, 
forwards,  and  outwards,  forming  part  of  the  floor  of  the  orbit. 
About  its  middle  and  back  part,  it  presents  a  channel  which  soon 
changes  into  a  canal,  named  the  infra-orbitar,  which  lodges  the  ves- 
sels and  nerves  of  the  same  name  ;  this  canal,  as  it  proceeds  forwards 
and  inwards,  divides  into  two  subordinate  ones ;  the  posterior  of 
which  is  the  smaller,  and  descends,  under  the  name  of  the  siqjerior 
and  anterior  dentar  canal^  in  the  anterior  wall  of  the  maxillary 
sinus,  where  it  sometimes  opens ;  it  affords  a  passage  to  nerves 
and  vessels  which  bear  the  same  name.     The  other,  or  anterior 
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division,  which  is  wider  and  shorter,  follows  the  original  direction 
of  the  canal,  and  terminates  at  the  infra-orbitar  hole. 

199.  This  surface,  the  inner  and  fore  part  of  which  gives  at- 
tachment to  the  inferior  oblique  muscle  of  the  eye,  is  limited  :  be- 
hind by  a  rounded  edge,  which  concurs  to  form  the  spheno-maxil- 
lary  fissure  ;  internally,  by  a  thin  and  uneven  edge,  which  is  notch- 
ed before,  to  be  articulated,  with  the  lachrymal,  and  behind,  with 
the  palate  bones,  whilst  in  the  middle  it  is  connected  with  the  eth- 
moid ;  anteriorly,  by  a  third  edge,  which  is  rounded,  and  of  small 
extent ;  it  forms  part  of  the  contour  of  the  orbit,  and  gives  attach- 
ment to  some  fibres  of  the  levator  labii  superioris.  Between  this 
edge  and  the  posterior,  there  is  a  triangular  and  very  rough  emi- 
nence, named  malar  (processus  malaris),  which  is  articulated  to  the 
cheek-bone. 

200.  From  the  outer  angle  of  this  process,  there  descends  ver- 
tically a  blunt  prominent  edge,  concave  from  above  downwards, 
behind  which  is  a  portion  of  the  bone  belonging  to  the  zygomatic 
fossa,  while  before  it  is  a  pretty  distinct  depression,  called  the  infra- 
orbitar  fossa,  perforated  above  by  the  infra-orbitar  foramen,  which 
gives  passage  to  the  infra-orbitar  vessels  and  nerves,  and  affording 
attachment  below  to  the  levator  anguli  oris  muscle.  Anteriorly, 
this  fossa  is  bounded  by  the  myrtiform  fossa,  an  indistinct  depres- 
sion, into  which  is  inserted  the  depressor  of  the  wing  of  the  nose, 

201.  Inner  or  Naso-palatine  aspect.  This  can  only  be  well  seen 
when  the  bones  have  been  separated.  Above,  where  it  is  invested 
by  the  pituitary  membrane,  it  is  concealed  in  the  nasal  fossae ; 
while  below,  where  it  is  covered  by  the  palatine  membrane,  it  forms 
part  of  the  arch  of  the  palate.  It  is  divided  into  two  portions  of 
different  extent,  by  a  broad  flat  horizontal  eminence,  very  thick 
before,  which  is  named  the  palatine  process  (processus  palati?ius) . 
This  process  corresponds  below  to  the  mouth,  and  above  to  the 
nose  :  in  the  latter  direction,  where  it  presents  at  its  fore-part  one 
of  the  superior  apertures  of  the  anterior  palatine  canal,  it  is  con- 
cave, and  smooth  ;  in  the  former  direction,  on  the  contrary,  it  is 
rough,  uneven,  and  marked  with  a  great  many  small  apertures  and 
several  furrows ;  the  latter  of  which  are  sometimes  converted  poste- 
riorly into  small  bony  arches,  more  or  less  complete,  under  which 
the  palatine  nerves  and  vessels  pass.  Posteriorly,  it  is  bounded  by 
a  sloped  and  denticulated  margin,  which  sustains  the  palate 
bones ;  internally,  it  unites  with  the  opposite  bone  by  a  thick 
striated  edge,  presenting  anteriorly  a  channel  which  occupies  only 
the  lower  half  of  its  thickness,  and  is  directed  obliquely  downwards 
and  forwards  :  by  uniting  with  a  similar  channel  in  the  other  bone, 
it  forms  the  afiterior  palatine  or  incisive  canal  (canalis  palatimis 
s.  incisivus).  This  edge  is  also  surmounted  by  a  ridge,  de- 
flected a  little  outwards,  more  prominent  before  than  behind, 
which  constitutes  the  half  of  a  groove,  into  which  the  vomer  is 
received. 

202.  Beneath  the  palatine  process,  there  is  observed  a  concave 


C2  PASSIVE  ORGANS  OF  LOCOMOTION. 

surface  of  small  extent,  uneven,  and  covered  with  furrows.  Above 
it,  on  the  contrary,  is  seen  a  broad  vertical  surface,  in  the  middle 
of  which  is  a  large  and  very  irregular  opening,  with  thin  and  rag- 
ged edges  :  this  opening  leads  into  a  large  cavity  in  the  substance 
of  the  bone,  which  is  named  the  maxillary  sinus  (sinus  maocilla- 
ris,  s.  antrum  Highmorianum).  This  sinus,  which  is  the  largest 
of  those  of  the  head,  and  which  is  sometimes  divided  by  septa,  has 
nearly  the  form  of  a  triangular  pyramid,  with  the  base  turned  in- 
wards. It  corresponds,  above,  to  the  floor  of  the  orbit,  and  contains 
in  its  upper  wall  the  infra-orbitar  canal ;  before,  to  the  canine  fossa 
and  the  upper  and  anterior  dentar  canal,  which  frequently  forms  a  re- 
markable prominence  in  its  interior  ;  behind,  where  it  presents  the 
mark  of  the  posterior  dentary  canals,  to  the  maxillary  tuberosity ; 
below,  by  a  surface  less  broad  than  in  the  other  directions,  to  the 
alveoli  of  the  molar,  and  sometimes  of  the  canine  teeth  ;  the  roots 
of  these  teeth  sometimes  raise  up  the  thin  bony  plate  which  forms 
the  floor  of  the  sinus,  and  have  even  been  seen  to  perforate  it. 
Entirely  to  the  outside,  the  summit  of  this  cavity  is  formed  in  the 
malar  process,  and  the  bony  plate,  by  which  it  is  separated  from 
the  cheek-bone,  is  so  thin  as  to  be  frequently  broken  when  that 
bone  is  separated.  The  orifice  of  the  sinus,  which  is  sometimes 
double,  is  articulated,  above,  with  the  ethmoid  bone  ;  below  and 
before,  with  the  inferior  turbinated  bone  ;  behind,  with  the  palate 
bone,  by  all  of  which  it  is  very  much  contracted :  this  cavity  is 
lined  by  a  prolongation  of  the  pituitary  membrane. 

203.  At  the  lower  part  of  the  aperture  of  the  sinus,  there  occurs 
an  oblique  slit,  directed  forwards  and  outwards,  which  receives  a 
plate  of  the  palate  bone  ;  the  posterior  lip  of  this  slit  is  inclined 
into  the  sinus,  and  the  anterior  toward  the  nasal  fossae.  At  the 
upper  part  of  the  same  aperture,  there  are  portions  of  cells  v/hich 
unite  with  those  of  the  ethmoid  bone  :  before  it,  is  a  deep  channel, 
narrower  at  the  middle  than  at  its  extremities,  directed  obliquely 
downwards,  backwards  and  inwards,  continuous  with  the  lachrymal 
groove,  and  forming  the  greater  part,  sometimes  even  the  whole, 
of  the  Lachrymal  Canal  (Canalis  Lachrymalis).  Behind  the 
orifice  of  the  sinus,  there  are  observed  an  uneven  surface,  which 
is  united  to  the  palate  bone,  and  a  superficial  groove  wliich  pro- 
ceeds downwards  and  forwards,  and  contributes  to  form  the  Poste- 
rior Palatine  Canal. 

204.  Circumference.  At  the  back  part,  the  two  aspects  of  the 
upper  maxillary  bone  are  separated  by  an  uneven  eminence,  which 
is  called  the  Maxillary  Tuberosity.  It  is  much  more  prominent 
in  young  than  in  old  subjects,  because  it  contains  the  last  molar 
tooth,  and  diminishes  considerably  after  this  is  gone.  It  is  perfo- 
rated by  the  Posterior  Dentar  Canals,  which  open  externally  in 
the  form  of  two  or  three  small  holes,  and  which,  as  well  as  the  an- 
terior, disappear  as  they  approach  the  alveoli,  and  leave  the  nerves 
and  vessels  to  descend  from  one  cellule  to  another,  in  the  diploe  of 
the  bone. 
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205.  Anteriorly,  between  the  two  aspects  of  the  bone,  there  is 
observed  a,  free  edge  deeply  concave  at  its  upper  part,  which  forms 
a  portion  of  the  anterior  aperture  of  the  nasal  fossae.  At  its  lower 
part  it  is  prominent,  and  articulates  with  the  bone  of  the  opposite 
side,  and  in  its  middle  presents  an  eminence  which  forms  the  half 
of  the  Anterior  Nasal  Spine.  This  edge  unites  above  with  that 
which  terminates  anteriorly  the  nasal  process,  forming  a  more  or 
less  projecting  angle  with  it. 

206.  Lastly,  at  the  lower  part,  the  two  aspects  of  the  bone  are 
separated  from  each  other  by  the  Alveolar  Process  {Processus 
Alveolaris).  This  is  thick,  less  so  however  before  than  behind, 
where  the  Buccinator  muscle  is  inserted ;  it  describes  in  its  course 
a  portion  of  a  parabola,  and  is  hollowed  by  deep  conical  cavities 
for  the  teeth,  named  Alveoli  or  Sockets :  the  form  and  dimensions 
of  these  alveoli  vary  according  to  the  kind  of  teeth  which  they 
lodge ;  and  when  the  teeth  have  several  roots,  they  are  divided 
into  a  similar  number  of  subordinate  cavities  by  particular  septa. 
The  alveolus  of  the  first  incisor  is  deeper  and  broader  than  that  of 
the  second,  but  much  less  so  than  that  of  the  canine  tooth,  which 
is  generally  flattened,  and  ends  in  a  very  sharp  point.  Those  of 
the  small  molares  are  not  so  deep  ;  the  most  variable  is  the  last, 
which  is  commonly  divided  into  three  cavities,  sometimes  into  two, 
and  in  some  cases  presents  only  one.  *  Each  maxillary  bone  has 
generally  eight  of  these  alveoli,  the  partitions  of  which  are  formed 
of  a  cellular  tissue,  which  is  found  to  be  less  and  less  compact  pos- 
teriorly. Externally,  the  alveolar  process  presents  prominences 
and  depressions  corresponding  to  the  alveoli  and  their  partitions  : 
on  the  inside,  it  is  perforated  with  a  great  number  of  small  holes 
which  transmit  vessels  to  the  walls  of  these  cavities. 

207.  Structure.  The  upper  maxillary  bone  is  cellular  only  to- 
ward its  different  processes,  and  in  the  alveolar  margin.  It  is  hol- 
low, and  as  it  were  inflated  in  nearly  its  whole  extent,  on  account 
of  the  presence  of  the  sinus  which  is  in  its  interior. 

208.  Articulations.  The  upper  maxillary  bone  is  articulated 
to  the  ethmoid,  the  frontal,  the  nasal,  the  lachrymal,  and  the  pa- 
late, the  inferior  turbinated  bones,  the  vomer,  the  opposite  maxil- 
lary bone,  the  teeth  of  the  upper  jaw,  and  sometimes  the  sphenoid 
bone,  by  the  different  points  mentioned  above. 

209.  Development.  The  development  of  this  bone  takes  place 
in  a  very  complicated  manner.  At  first  there  appear  some  osseous 
nuclei,  which  commence  the  formation  of  the  upper  alveolar  arch. 
Then  the  body  of  the  bone  is  formed  by  one  or  two  points  of  ossi- 
fication ;  in  the  latter  case,  there  occurs  in  the  foetus  a  small  dis- 
tinct osseous  piece,  which  seems  analogous  to  the  inter-maxillary 
bone  of  quadrupeds.  The  sinus  is  only  developed  with  age,  and 
sometimes,  though  rarely,  is  not  formed  at  all.  -J-     The  palatine 

■  Interdum  deficit.     Soemm.  De  Corp.  Hum.  Fab.  torn.  i.  p.  147. 

f  Morgagni  {Adv.  Anat.  i.  p.  38.    Adv.  vi.  p.  116)  mentions  an  example  of  this. 
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process  also  arises  from  a  separate  germ,  which  forms  the  inner 
wall  of  the  alveoli,  excepting  those  of  the  incisors.  The  malar 
and  orbitar  processes  are  also  each  produced  by  a  separate  point. 
In  many  cases  also  an  isolated  small  bone  forms  the  upper  part  of 
the  nasal  canal.  * 


OF  THE  PALATE  BONE. 

210.  Form.  The  Palate  Bones  (Ossa  Palati),  which  are  of  a 
very  irregular  figure,  and  were  long  confounded  by  anatomists  with 
the  upper  maxillary  bone,  are  situated  behind  the  latter,  and  below 
the  middle  region  of  the  base  of  the  cranium.  Each  of  them  seems 
formed  by  the  union  of  two  plates  joined  at  a  right  angle,  so  that 
one  of  them  is  horizontal  and  inferior,  the  other  vertical  and  supe- 
rior :  each  of  these  portions  is  commonly  described  separately  in 
order  to  facilitate  the  examination  of  this  bone,  which  is  very  com- 
plicated. 

211.  Horizontal  or  Palatine  Portion.  It  is  quadrilateral,  and 
seems  to  be  the  continuation  of  the  palatine  process  of  the  upper 
maxillary  bone.  Its  Upper  Surface  is  smooth,  and  forms  part  of 
the  floor  of  the  nasal  fossse ;  it  is  concave  from  within  outwards, 
and  straight  in  the  other  direction.  The  Loiver  Surface,  which  is 
rough  and  uneven,  although  less  so  than  the  corresponding  sur- 
face of  the  maxillary  bone,  presents  posteriorly  a  transverse  ridge 
for  the  insertion  of  the  circvimflexus  palati,  and  forms  part  of  the 
arch  of  the  palate  :  there  is  also  observed  upon  it,  in  the  same  di- 
rection, and  a  little  outwards,  an  oval  hole,  sometimes  double, 
which  is  the  inferior  orifice  of  the  posterior  palatine  canal.  Ante- 
riorly, this  portion  of  the  bone  rests  upon  the  palatine  process  of  the 
upper  maxillary  bone,  by  means  of  an  oblique  edge  (201)  ;  poste- 
riorly, it  is  terminated  by  a  second  edge,  named  the  Gutt^iral, 
which  is  free,  sharp,  and  notched,  and  gives  attachment  to  the 
velum  palati ;  this  edge,  by  its  vinion  with  the  inner  one,  forms  a 
projecting  angle,  which,  on  being  united  with  that  of  the  opposite 

'-side,  constitutes  the  Posterior  Nasal  Spine.  Internally,  it  presents 
an  uneven  edge,  much  thicker  than  the  others,  articulated  to  the 
corresponding  bone,  and  surmounted  by  a  thin  crest,  which  contri- 
butes to  the  formation  of  a  groove  into  which  the  vomer  is  receiv- 
ed :  externally,  it  is  confounded  with  the  vertical  portion.  The 
centre  of  the  horizontal  portion  of  the  palate  bone  is  much  thinner 
than  its  edges. 

212.  Vertical  or  Ascending  Portion.  This  portion  is  of  an  ob- 
long form,  slightly  inclined  inwards,  broader  and  thinner  than  the 
horizontal,  and  rests  upon  the  upper  maxillary  bone.  Its  Inner 
Surface,  which  enters  into  the  composition  of  the  nasal  fossse,  pre- 
sents below  a  broad  and  superficial  depression,  belonging  to  their 

*  Becl.\ed,  Nouvcau  Journal  de  Medecine,  April,  1819,  p.  332. 
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inferior  meatus,  wliich  is  separated  from  another  d^ipression  situat- 
ed above,  and  forming  part  of  the  middle  meatus,  by  a  rough  hori- 
zontal ridge  (crista  turbinalis  inferior),  united  to  the  inferior  tur- 
binated bone.  Its  Outer  Surface  is  in  general  uneven,  and  is  ar- 
ticulated with  the  inner  surface  of  the  maxillary  bone  ;  it  presents, 
posteriorly,  a  groove  more  or  less  deep,  which  contributes  to  the 
formation  of  the  posterior  palatine  canal,  and  above,  a  small  smooth 
triangular  surface  which  is  seen  in  the  zygomatic  fossa. 

213.  The  Anterior  Edge  of  this  portion  of  the  bone  is  very  un- 
even and  thin,  and  is  prolonged  inferiorly  into  a  very  brittle  bony 
plate,  which  contracts  the  entrance  of  the  maxillary  sinus,  and  is 
received  into  the  slit  of  which  we  have  made  mention  (203)  in  de- 
scribing that  orifice. 

214.  The  Posterior  Edge,  which  is  equally  uneven  with  the  last, 
rests  in  a  great  measure  upon  the  inner  side  of  the  pterygoid  pro- 
cess ;  in  order  to  be  articulated  to  it,  it  is  even  frequently  hollow- 
ed, in  nearly  its  whole  length,  by  a  narrow  groove,  broader  below 
than  above.  At  its  union  with  the  guttural  edge  of  the  horizontal 
portion,  there  is  observed  a  very  prominent  pyramidal  eminence, 
inclined  outwards  and  downwards,  (processus  pyramidalis)  which 
fills  up  the  bifurcation  of  the  two  wings  of  the  pterygoid  process. 
Superiorly  and  internally,  this  process  is  hollowed  by  three  channels, 
the  two  lateral  of  which  uneven,  and  furnished  with  slight  asperities, 
receive  the  summit  of  these  wings,  while  the  middle  one,  which  is 
smooth  and  polished,  completes  the  pterygoid  fossa :  the  inner 
groove  is  the  deepest.  Below,  it  presents  a  narrow  surface  belong- 
ing to  the  palatine  arch,  in  which  are  seen  the  orifices  of  accessory 
posterior  palatine  canals.  Externally,  it  forms  part  of  the  zygo- 
matic fossa,  and  gives  attachment  to  the  external  pterygoid  muscle, 
also  presents  some  inequalities  for  the  purpose  of  uniting  with  the 
upper  maxillary  bone.  In  the  latter  place,  the  posterior  palatine 
canal,  ceasing  to  be  in"part  formed  in  the  maxillary  bone,  is  entire- 
ly formed  in  its  substance. 

215.  Its  U])per  Edge  is  surmounted  by  two  eminences,  the  anteri- 
or of  which  is  larger  than  the  other,  a  little  inclined  outwards,  and  is 
named  the  Orhitar  Process;  it  is  supported  by  a  contracted  portion, 
forming  a  sort  of  neck  or  pedicle,  on  the  inner  side  of  which  there 
are  observed  a  slight  ridge  (crista  turbinalis  superior)  which  is 
articulated  with  the  ethmoidal  turbinated  bone,  and  a  small  chan- 
nel belonging  to  the  superior  meatus  of  the  nasal  foss^  ;  the  form 
of  this  process  is  such  as  to  present  five  distinct  surfaces  :  1°  An 
anterior,  uneven,  inclined  downwards  and  outwards,  which  is  arti- 
culated to  the  maxillary  bone  ;  2°  A  posterior,  deflected  inwards 
and  upwards,  united  to  the  sphenoid  bone  by  means  of  some  rugo- 
sities surrounding  a  cellule,  in  the  substance  of  the  process,  which 
is  continuous  with  the  sphenoidal  sinuses  ;  3°  An  outer,  smooth, 
inclined  backwards,  forming  part  of  the  zygomatic  fossa ;  ¥  An 
inner y  inclined  downwards,  concave,  frequently  hollowed  by  a  cell. 
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and  united  to  the  ethmoid  bone  ;  5°  An  upper,  smooth  and  plain, 
forming  the  innermost  part  of  the  floor  of  the  orbit,  separated  from 
the  outer  by  a  small  blunt  edge,  which  contributes  to  the  formation 
of  the  spheno-maxillary  fissure. 

216.  The  other  eminence  of  this  edge,  which  is  smaller,  less  ele- 
vated, broader,  and  laterally  flattened,  has  received  the  name  of 
Sphenoidal  Process.  Internally,  it  is  smooth  and  concave,  and 
forms  part  of  the  nasal  fossae  ;  externally,  it  enters  into  the  com- 
position of  the  zygomatic  fossa  ;  at  the  upper  part,  where  it  is 
very  narrow,  it  unites  with  the  sphenoid  bone,  and  presents  a 
groove  which  forms  the  pterygo-palatine  canal :  in  this  direction 
also,  it  is  articulated  with  the  turbinated  bone  of  the  sphenoid. 

217-  These  two  processes  are  separated  from  each  other  by  an 
almost  circular  notch,  converted  by  the  sphenoid  bone  into  a  hole, 
named  the  Spheno-palatine,  which  corresponds  to  the  nervous 
ganglion  of  the  same  name,  and  gives  passage  to  nerves  and  ves- 
sels which  penetrate  into  the  nasal  fossag.  Sometimes  the  sphe- 
noid bone  does  not  in  any  degree  contribute  to  the  formation  of 
this  hole,  which  is  entirely  formed  in  the  palate  bone,  a  bony 
plate  then  stretching  horizontally  from  one  process  to  the  other ; 
very  generally  also  the  sphenoidal  turbinated  bone  closes  its  sum- 
mit. 

218.  Structure  and  Development.  The  palate  bones  are  very 
thin,  and  almost  entirely  formed  of  compact  tissue,  presenting  cel- 
lular tissue  only  in  the  processes  and  horizontal  portion.  Their 
development,  which  is  yet  but  little  known,  appears  to  take  place 
by  a  single  point  of  ossification,  situated  at  the  union  of  the  verti- 
cal, horizontal,  and  pyramidal  portions. 

219.  Articulations.  This  bone  is  articulated  with  the  sphenoid 
and  ethmoid,  the  sphenoidal  turbinated  bones,  the  upper  max- 
illary bone,  the  lower  turbinated  bone,  the  vomer,  and  the  opposite 
palate  bone. 


OF  THE  VOMER.* 

220.  The  Vomer  is  an  azygous  bone,  situated  in  the  median 
line,  and  consequently  symmetrical,t  forming  the  posterior  part  of 
the  septum  of  the  nasal  fossae.  It  is  thin,  flat,  quadrilateral,  and 
smooth  on  its  lateral  surfaces,  which  only  present  vascular  fur- 
rows, and  a  narrow  groove  at  the  lower  part  which  marks  the  pas- 
sage of  the  naso-palatine  nerve.     It  is  always  covered  by  the  pi- 

*   Vomer,  a  plough-share. 

■\  It  must  not  however  be  imagined  tliat  the  bones  situated  in  the  median  line 
are  the  only  ones  capable  of  being  divided  into  two  equal  parts,  fliany  others  are 
equally  symmetrical,  as  Dumeril  has  remarked.  Of  this  kind,  for  example,  are  the 
phalanges  of  the  fingers  and  toes. 
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tuitary  membrane,  and  is  frequently  inclined  to  the  right  or  left, 
or  even  perforated  in  the  middle. 

221.  This  bone  has  four  edges.  The  first,  or  Sphenoidal  Edge, 
■which  is  the  uppermost,  is  the  thickest  part  of  the  bone,  and  is 
divided  into  two  lamina,  (alee  vomeris),  which  enter  into  the 
grooves  on  the  guttural  aspect  of  the  sphenoid  bone,  (114),  and 
which  receive  into  the  cavity  formed  by  their  separation,  the  ros- 
trum situated  between  these  grooves.  The  surfaces  of  this  articu- 
lation never  unite  in  substance,  because  there  exists  between  them, 
under  the  sphenoid  bone  itself,  and  under  its  turbinated  bones,  to 
which  the  vomer  here  forms  some  attachment,  a  small  canal  which 
always  transmits  vessels  and  nervous  filaments  to  the  substance  of 
the  ethmoid  bone. 

222.  The  Suprar-palatine  edge  of  the  vomer  is  inferior,  and  is 
the  longest.  Broad,  obtuse,  and  uneven  anteriorly,  thin  and  sharp 
posteriorly,  it  is  received  into  the  groove  which  exists  between  the 
united  maxillary  and  palate  bones,  as  we  have  already  said,  (201 
and  211.) 

223.  Its  guttural  or  posterior  edge,  which  is  free,  thin  below, 
thick  and  bifurcated  above,  is  either  straight  or  notched;  it  sepa- 
rates the  two  posterior  apertures  of  the  nasal  fossae. 

224.  The  ethrroidal  or  anterior  edge,  is  marked  in  its  whole 
extent,  or  at  least  in  its  upper  half,  by  a  deep  irregular  channel, 
which  receives  the  lower  edge  of  the  perpendicular  plate  of  the 
ethmoid  bone  above,  and  the  cartilage  of  the  septum  naris  below. 
This  channel  is  continued  into  that  of  the  sphenoidal  edge.  Some- 
times it  is  wanting,  and  then  the  cartilage  slightly  overlaps  the 
vomer  on  each  side. 

225.  Structure,  Development,  and  Articulations.  The  vomer 
is  thin,  compact,  and  transparent  in  almost  its  whole  extent,  and 
presents  some  traces  of  cellules  at  its  upper  part  only.  It  origi- 
nates by  a  single  centre  of  ossification,  which  is  composed  of  two 
laminae.  It  is  articulated  to  the  maxillary  and  palate  bones,  to 
the  ethmoid  and  sphenoid,  also  to  the  turbinated  bones  of  the 
latter. 

OF  THE  INFERIOR  TURBINATED  BONES. 

226.  Form.  The  Inferior  Turbinated  Bones,  (ossa  spon- 
giosa,  seu  ossa  turhinata  inferiora,  seu  conches  inferiores),  are 
of  a  very  irregular  form,  elongated  from  behind  forwards,  rolled  up 
upon  themselves,  wrinkled  at  their  surface,  and  differently  formed 
in  different  individuals.  Each  bone  is  suspended  over  the  inner 
surface  of  the  upper  maxillary  and  palate  bones  of  each  side,  in 
the  nasal  fossae,  where  it  determines  the  limits  of  the  middle  and 
inferior  meatus.  Its  inner  or  nasal  aspect  is  convex  and  pro- 
minent, especially  in  the  middle :  it  is  covered  by  the  pituitary 
membrane,  reticulated  and  traversed  in  its  whole  length  by  two 
arterial  furrows.     Its  outer  or  maooillary  aspect,  which  is  smoother 
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than  the  other,  and  free  like  it,  is  concave,  and  belongs  to  the  in- 
ferior meatus  of  tlie  nasal  fossae. 

227.  The  lower  edge  is  free,  spongy,  rolled  on  itself  from 
beneath  upwards,  and  thicker  at  the  middle  than  at  the  extremi- 
ties. The  upper  edge^  which  is  articular  and  uneven,  presents  be- 
hind a  sort  of  spinous  crest,  which  unites  with  a  similar  part  of 
the  palate  bone,  and  before,  a  small  and  very  thin  margin,  furnish- 
ed with  minute  asperities,  which  are  articulated  to  the  crest  on  the 
base  of  the  nasal  process  of  the  upper  maxillary  bone ;  in  the 
middle,  it  is  surmounted  by  a  small  pyramidal  eminence,  (processus 
lachrymalis),  which  ascends  toward  the  lachrymal  bone,  and  which 
completes  with  it  the  nasal  canal,  by  some  papyraceous  laminae, 
(processus  ethmoidales),  which  unite  with  the  ethmoid  bone,  and 
by  a  kind  of  scale  curved  downwards  in  the  form  of  a  hook,  (pro- 
cessus 7naa;illaris),  which  partly  contracts  the  orifice  of  the  max- 
illary sinus  in  which  it  is  engaged. 

The  two  edges  of  this  bone  unite  so  as  to  form  two  angles,  a 
posterior  and  an  anterior.  The  former  of  these  angles  is  the 
sharper  and  more  elongated ;  both  are  joined  to  the  ridges, 
which  the  corresponding  superior  maxillary  and  palate  bones  pre- 
sent. 

228.  Structure  and  Development.  The  inferior  turbinated 
bone  is  in  general  thin.  Its  surface,  which  is  covered  with  vermi- 
cular marks,  porous  and  spongy,  has  been  for  this  reason  considered 
by  most  anatomists  as  consisting  of  cellular  tissue ;  this  opinion, 
however,  I  believe  to  be  erroneous :  for  portions  of  cellules,  such 
as  these,  which  are  frequently  mere  inequalities  or  small  spines, 
which  sometimes  pass  through  the  bone  from  one  side  to  the  other, 
and  which  are  neither  lined  by  a  medullary  membrane,  nor  moisten- 
ed by  a  fatty  juice,  cannot  be  likened  to  the  diploe  of  the  bones  of 
the  cranium,  or  to  the  areolae  of  the  short  bones  (25). 

It  is  developed  by  a  single  point  of  ossification,  which  makes  its 
appearance  at  the  fifth  month. 

229.  Articulations.  The  inferior  turbinated  bone  is  articulated 
to  the  upper  maxillary,  palate,  lachrymal,  and  ethmoid  bones,  by 
the  various  points  already  mentioned.  Frequently,  even  in  chil- 
dren, it  occurs  united  with  the  latter  bone,  so  that  in  many  sub- 
jects, the  lower  turbinated  bone  seems  to  constitute  an  appen- 
dage of  the  ethmoid,  as  Bertin  has  remarked.  Sometimes,  it  is  in- 
timately united  to  the  aperture  of  the  sinus  ;  but  it  is  always  slight- 
ly attached  to  the  horizontal  crests  of  the  palate  and  maxillary 
bones. 


OF  THE  NASAL  BONES. 

230.  Form.  The  Nasal  Bones  (Ossa  Nasi),  are  of  small  size, 
and  occupy  the  interval  existing  between  the  two  ascending  pro- 
cesses of  the  maxillary  bones ;  they  are  thick  at  the  upper  part. 
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thin  bielow.  Their  form,  although  in  general  quadrilateral,  is  ex- 
cessively variable ;  and  it  is  seldom  that  they  are  exactly  the  same 
on  both  sides. 

231.  Their  anterior  aspect^  which  is  covered  by  the  pyramidalis 
muscle  and  the  skin,  is  traversed  by  a  few  small  vascular  fur- 
rows ;  it  is  concave  from  above  downwards,  convex  transversely  : 
at  its  middle  part  it  presents  the  orifice  of  a  hole  which  passes 
through  the  bone,  and  transmits  a  small  vein  to  the  pituitary  mem- 
brane ;  this  hole  is  frequently  accompanied  by  several  smaller  ones. 
It  is  sometimes  wanting  in  one  of  the  bones. 

232.  Their  posterior  or  nasal  aspect,  which  is  concave,  uneven, 
especially  at  the  upper  part,  and  narrower  than  the  anterior,  pre- 
sents  more  distinct  furrows,  and  is  lined  by  the  pituitary  mem- 
brane. The  orifice  of  the  vascular  hole  just  mentioned  is  seen 
upon  it. 

233.  The  upper  edge  is  denticulated,  short,  inclined  backwards, 
thick,  and  united  to  the  nasal  notch  of  the  frontal  bone. 

The  lower  edge  is  longer,  thin,  sharp,  and  inclined  obliquely 
backwards  and  downwards.  It  joins  the  lateral  cartilage  of  the 
nose,  and  presents  in  its  middle  a  narrow  notch  for  the  passage  of 
the  terminating  branch  of  the  internal  nasal  nerve. 

The  outer  edge,  which  is  very  long,  vineven,  and  sloped,  sup- 
ports the  ascending  process  of  the  maxillary  bone,  and  is  often  fur- 
nished below  with  two  or  three  small  prominences  in  the  form  of 
teeth,  which  are  received  into  holes  formed  on  that  process.* 

The  inner  edge,  which  is  broad  above,  and  narrow  below,  is  ar- 
ticvilated  with  the  bone  of  the  opposite  side,  forming  a  ridge  with 
it  behind,  in  which  there  is  a  groove  for  receiving  the  anterior  ex- 
tremity of  the  perpendicular  plate  of  the  ethmoid  bone,  and  the 
nasal  spine  of  the  frontal. 

234.  Structure,  Development,  Articulations.  The  nasal  bones 
present  cellular  tissue  in  almost  their  whole  extent,  but  especially 
at  their  upper  and  inner  edges.  They  are  developed  by  a  single 
point  of  ossification.  It  is  unnecessary  to  mention  their  articula- 
tions again. 


OF  THE  LACHRYMAL  BONE. 

235.  Form.  The  Lachrymal  Bones,  (ossa  laclirymalia,  seu 
Ossa  Unguis),  whicli  are  the  smallest  belonging  to  the  face,  are 
placed  at  the  inner  and  fore  part  of  the  orbit,  occupying  a  quadrila- 
teral irregular  space  situated  between  the  frontal,  ethmoid  and  supe- 
rior maxillary  bones  :  their  form  corresponds  to  that  of  the  vacuity 
in  which  they  are  placed.     They  present  the  following  parts.) 

236.  An  orbitar  aspect,  which  is  external,  smooth,  divided  lon_ 

*  It  sometimes  Iiappens,  that  these  prominences  are  on  tlie  ascending,  process  of 
the  maxillary  bone,  aind  the  corresponding  holes  on  this  edge  of  the  nasal. 
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gitudinally  and  in  the  middle,  into  two  portions,  by  a  thin  and 
prominent  ridge,  forming  a  sort  of  hook  at  its  lower  extremity.  Be- 
fore this  ridge,  which  is  sometimes  wanting,  there  is  a  channel 
perforated  with  numerous  small  holes,  and  entering  into  the  com- 
position of  the  Lachrymal  Groove ;  it  is  covered  by  the  walls  of 
the  lachrymal  sac.  Posteriorly,  there  is  observed  a  plain  surface, 
broader  but  shorter,  and  not  cribriform. 

237.  A  oiasal  aspect :  this  is  internal,  and  presents  in  its  mid^ 
die  a  groove,  which  corresponds  to  the  ridge  of  the  outer  aspect. 
Anteriorly  to  this  groove,  there  is  observed  an  uneven  surface, 
which  belongs  to  the  middle  meatus  of  the  nasal  fossae  ;  and  be- 
hind it,  there  are  rugosities  which  correspond  to  the  anterior  cells 
of  the  ethmoid  bone,  and  which  cover  them  :  pretty  frequently  al- 
so, some  of  these  inequalities  communicate  above  with  those  of  the 
orifice  of  the  frontal  sinuses. 

238.  Four  edges,  an  upper,  a  lower,  a  posterior,  and  an  ante- 
rior. The  upper  edge  is  short,  uneven,  and  articulated  to  the  in- 
ternal obitar  process  of  the  frontal  bone.  The  lower,  is  divided 
into  two  portions  by  the  extremity  of  the  external  ridge  :  it  unites 
anteriorly  with  the  lower  turbinated  bone,  by  a  thin  plate,  curved 
inwards,  and  elongated  downwards,  which  contributes  to  form  the 
nasal  canal;  and  behind,  with  the  inner  edge  of  the  orbitar  surface 
of  the  upper  maxillary  bone  ;  sometimes,  the  middle  hook  of  this 
edge  is  wanting,  and  in  that  case,  it  is  substituted  by  a  small  unci- 
form supernumerary  bone,  which  unites  with  the  upper  maxillary 
bone,  on  the  outside  of  the  superior  orifice  of  the  nasal  canal.  The 
third  edge,  which  is  posterior  and  very  thin,  joins  the  anterior  edge 
of  the  orbitar  surface  of  the  ethmoid  bone.  The  fourth,  which  is 
anterior,  is  marked  with  a  small  groove,  into  which  is  received  one 
of  the  portions  of  the  posterior  edge  of  the  nasal  process  of  the 
upper  maxillary  bone. 

239.  Structure,  Development,  Articulatioiis.  The  lachrymal 
bone  is  entirely  compact,  extremely  thin,  and  even  transparent.  It 
is  developed  by  a  single  point  of  ossification ;  and  is  articulated  to 
the  frontal,  the  ethmoid,  the  upper  maxillary,  and  the  inferior 
turbinated  bones. 


OF  THE  MAtAll  BONE. 

240.  Form,.  The  Malar  or  Cheek  Bone  (os  Malae)  is  of  an 
irregular  square  form,  and  is  situated  on  the  upper  and  lateral 
parts  of  the  face,  forming  the  orbit  externally,  and  constituting  the 
region  of  the  cheek. 

241.  Its  outer  aspect,  which  is  convex  anteriorly,  flat  poste- 
riorly, is  smooth,  quadrilateral,  and  covered  in  a  great  part  of  its 
extent  by  the  skin,  and  the  orbicularis  palpebrarum  ;  it  gives  at- 
tachment below  to  the  two  zygomatic  muscles,  and  presents  in  its 
centre  one  or  more  small  holes,  named  malar,  for  the  passage  of 
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essels  and  nerves.     These  holes  are  the  orifices  of  canals,  whose 
course  is  very  vague,  and  little  known. 

242.  Its  upper  aspect  is  smaller,  concave,  and  smooth,  and 
constitutes  part  of  the  orbit ;  it  forms  a  right  angle  with  the  outer 
aspect,  behind  and  above  which  it  is  situated ;  the  posterior  orifice 
of  one  of  the  malar  holes  is  observed  upon  it.  It  is  circumscribed 
posteriorly,  by  an  edge  which  is  ragged  above,  where  it  is  articu- 
lated to  the  frontal  and  sphenoid  bones,  and  below,  where  it  vmites 
with  the  upper  maxillary  bone,  but  smooth  in  an  angle  formed  at 
its  middle  part,  which  enters  into  the  formation  of  the  spheno- 
maxillary fissure.  This  edge  is  inclined  backwards  at  its  upper 
part,  forwards  and  inwards  at  the  lower,  and  is  vertical  in  the 
middle. 

243.  The  posterior  aspect,  which  is  also  concave,  is  smooth  be- 
hind, where  it  forms  part  of  the  temporal  fossa ;  but  anteriorly 
it  presents  a  rough  triangular  surface,  by  which  it  is  articulated  to 
the  malar  tuberosity  of  the  upper  maxillary  bone.  In  its  posterior 
half,  there  is  observed  the  orifice  of  a  small  malar  canal. 

244.  Of  its  four  edges,  two  are  anterior  and  two  posterior.  Of 
the  two  anterior,  the  upper  is  smooth,  concave,  rounded,  and 
forms  part  of  the  circumference  of  the  orbit ;  while  the  lo?ver  is 
uneven,  rough,  and  connected  with  the  maxillary  bone.  Of  the 
two  posterior,  the  tipper  is  thin  over  the  greater  part  of  its  extent, 
more  or  less  twisted  in  the  form  of  the  letter  ;S',  and  gives  attach- 
ment to  the  temporal  aponeurosis ;  the  lower,  thick,  especially  at 
its  fore  part,  uneven,  and  nearly  straight,  afl:brds  insertion  to  the 
masseter  muscle. 

245.  These  four  edges  form  an  equal  number  of  angles  by  their 
junction.  The  upper  angle  is  very  prominent,  thick,  and  denti- 
culate, and  joins  the  external  orbitar  process  of  the  frontal  bone. 
The  lower  angle,  which  is  much  shorter,  is  articulated  to  the  malar 
tuberosity  of  the  upper  maxillary  bone.  The  anterior  angle, 
which  is  very  thin  and  sloped,  forms  the  same  connexion  on  the 
edge  of  the  orbit ;  and  the  posterior,  which  is  longer  and  more 
acute  than  the  others,  supports  the  summit  of  the  zygomatic  pro- 
cess of  the  temporal  bone,  with  which  it  forms  the  zygomatic  arch. 

246.  Structure,  Development,  and  Articulations.  The  malar 
bone  is  in  general  thick  and  cellular ;  its  development  commences 
by  a  single  centre  of  ossification  ;  and  it  is  articulated  to  the  fron- 
tal, temporal,  sphenoid,  and  upper  maxillary  bones. 


INFERIOR  MAXILLARY  BONE. 

247-  The  Inferior  Maxillary  Bone  {Mandibula,  s.  Maxilla 
Inferior)  is  the  largest  and  strongest  bone  of  the  face,  of  which  it 
occupies  the  lower  part  before,  while  behind  it  ascends  into  the 
middle  and  posterior  region.  It  is  symmetrical,  and  of  a  parabo- 
lical form ;  but  the  extremities  of  the  curve  which  it  describes  are 
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raised  at  a  right  angle  to  the  rest  of  the  bone.  The  middle  and 
horizontal  portion  is  named  the  Body,  and  the  parts  "which  are 
vertical  and  situated  behind  are  termed  Branches  (Rami).  The 
lower  jaw-bone  may  be  divided  into  the  following  parts  : 

248.  Outer  or  Cutaneous  Aspect.  This  is  placed  almost  im- 
mediately under  the  skin  at  the  fore  part,  but  is  more  deeply  seated 
behind.  It  is  convex,  and  presents,  in  the  median  line,  the  sym- 
physis of  the  chin,  a  sort  of  vertical  line  which  indicates  the  point 
of  union  of  the  two  pieces  of  which  the  bone  consists  in  childhood ; 
below  this,  there  is  a  projecting  surface,  more  or  less  distinct  in 
diiferent  subjects,  rough,  and  of  a  triangular  form,  with  the  sum- 
mit turned  upwards  :  this  prominence  is  termed  the  Mental  Pro- 
cess. 

Above  it,  on  each  side,  there  is  a  superficial  cavity,  into  which 
is  inserted  the  levator  menti  muscle,  and  more  outwardly,  imme- 
diately beneath  the  second  small  grinder,  or  the  first,  the  external 
orifice  of  the  lower  dentar  canal,  named  the  Mental  Hole,  {fora- 
onen  menti),  which  gives  passage  to  the  vessels  and  nerves  of  the 
same  name  :  it  is  oval,  and  directed  obliquely  backwards. 

From  the  two  inferior  angles  of  the  mental  process,  there  arises, 
on  either  side,  a  slightly  prominent  line,  which  at  first  follows  a 
horizontal  direction,  and  afterwards  rises  obliquely  backwards,  to 
be  continued  into  the  anterior  edge  of  the  coronoid  process  ;  this 
line,  which  is  rather  indistinct  in  the  middle,  is  the  external  ob- 
lique line,  (linea  ohliqua  ewterna),  into  which  are  inserted  the  de- 
pressor labii  inferioris,  depressor  anguli  oris,  and  platysma  myoides. 
Along  the  upper  margin  of  this  prominent  line,  by  the  side  of  the 
alveoli,  there  runs  a  channel,  which  terminates  at  the  inner  side  of 
the  coronoid  process,  and  gives  attachment  in  its  posterior  half  to 
the  buccinator  muscle.  Lastly,  at  the  back  part,  is  the  external 
surface  of  the  ramus  of  the  jaw,  which  is  quadrilateral,  somewhat 
uneven,  and  covered  by  the  masseter  muscle  which  is  attached  to  it. 

249.  Inner  or  Lingual  aspect.  This  is  concave,  directed  to- 
wards the  cavity  of  the  mouth,  invested  at  its  upper  part  by  the 
mucous  membrane  of  that  cavity,  furrowed  in  the  middle  by  the 
symphysis  of  the  chin,  beneath  which  are  observed  four  eminences 
named  the  Genial  Processes.^  They  are  placed  in  pairs  above 
each  other,  the  two  upper  giving  attachment  to  the  genio-glossi 
muscles,  the  two  lower  to  the  genio-hyoidei.  These  tubercles  are 
often  spinous ;   sometimes  there  are  only  two  that  are  distinct. 

Above,  and  on  each  side  of  the  genial  processes,  are  two  cavities, 
which  lodge  the  sublingual  glands,  and  under  them,  two  rough  de- 
pressions for  the  insertion  of  the  digastric  muscles  ;  while,  just  at 
their  level  arise  the  internal  oblique  lines,  (linecB  obliquce  inter- 
nee)^ which  are  more  prominent  than  the  outer,  especially  at  the 
back  part,  where  they  form  a  sort  of  rounded  prominence.  They 
ascend  toward  the  coronoid  processes,  and  give  insertion  anteriorly 

*  Vi  siov,  vtcntum. 
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to  the  tnylo-hyoidei  muscles,  and  posteriorly  to  the  superior  con- 
strictors of  the  pharynx. 

Beneath  the  inner  oblique  line,  and  posteriorly,  there  is  observed 
an  oblong  superficial  cavity,  in  which  the  submaxillary  gland  is 
placed.  In  this  cavity  is  also  seen  a  furrow,  which  ascends  to- 
wards a  pretty  large  irregular  hole,  (foramen  mawillare  posterius), 
which  forms  the  entrance  of  the  Maxillary  or  Inferior  Dentar 
Caoial,  {canalis  maxillaris)  ;  this  hole  presents  a  very  distinct  spine 
above,  and  in  the  rest  of  its  circumference,  several  inequalities  for 
the  insertion  of  the  internal  lateral  ligament  of  the  jaw ;  it  gives 
passage  to  the  vessels  and  nerve  of  the  same  name,  a  branch  of 
which  runs  along  the  furrow  situated  under  it.  This  orifice  occu- 
pies the  centre  of  the  inner  surface  of  the  rami  of  th^  jaw,  which  is 
marked  at  its  lowest  part  with  inequalities,  to  which  are  attached 
the  fibres  of  the  pterygoideus  internus. 

250.  The  Lower  Edge,  which  is  also  named  the  base  of  the 
jaw,  is  horizontal,  rounded,  obtuse  before,  contracted  behind,  and 
traversed  at  the  distance  of  two-thirds  of  its  length  from  the  chin, 
and  opposite  the  second  large  molar  tooth,  by  an  ascending  chan- 
nel, which  corresponds  to  the  facial  artery.  It  presents  a  re- 
markable bulging  in  the  middle  of  its  course,  and  gives  attach- 
ment to  the  platysma  myoides. 

251.  The  Upper  or  Alveolar  Edge  is  of  considerable  breadth, 
more  so,  however,  behind,  where  it  is  a  little  deflected  inwards, 
than  before,  where  it  retains  its  straightness.  In  its  substance 
there  are  formed  most  commonly  sixteen  alveoli,  sometimes  only 
fourteen  or  fifteen,  and  in  a  few  rare  cases  eighteen,  which  are  in- 
tended for  the  reception  of  the  inferior  teeth,  and  constitute  to- 
gether the  Lower  Alveolar  Arch. 

As  in  the  upper  jaw,  the  alveoli  here  vary  in  their  form  accord- 
ing to  the  kind  of  teeth  which  they  receive  :  the  two  middle  are  the 
smallest  and  narrowest ;  those  which  succeed  them  are  a  little 
larger  ;  but  the  third  on  each  side,  which  contains  the  canine  tooth, 
is  evidently  the  deepest ;  those  of  the  small  grinders,  which  come 
next,  are  shorter,  and  are  commonly  single  ;  the  sixth  on  each  side, 
which  is  square  and  generally  divided  into  two,  is  the  widest ;  the 
seventh  has  nearly  the  same  dimensions  and  form  ;  but  the  eighth 
is  smaller,  somewhat  triangular,  and  in  general  presents  two  or  three 
cavities,  and  sometimes  only  one ;  its  inner  wall  forms  a  remarkable 
prominence  above  the  oblique  line,  and  is  much  thinner  than  the 
outer.  All  these  cavities  are  perforated,  at  their  summit,  by  small 
apertures  for  the  passage  of  vessels  and  nerves  which  are  distributed 
to  the  teeth.  The  alveoli,  and  the  partitions  which  separate  them, 
form  prominences  and  depressions  of  various  sizes  on  both  sides  of 
the  dentary  arch,  whicli  are  always  most  distinct  in  the  middle  and 
anteriorly,  than  on  the  sides  and  posteriorly,  where  they  are  some- 
times not  seen  at  all.     These  parts  are  covered  by  the  gums. 

252.  The  alveolar  arch  is  surmounted  posteriorly  by  the  coro- 

4 


74)  PASSIVE  ORGANS  OF  LOCOMOTION. 

noid  process,*  f processus  coronoideiisj,  a  triangular  eminence, 
slightly  inclined  outwards  at  its  summit,  varying  as  to  size,  acute- 
ness,  and  general  direction  in  different  individuals.  It  seems  to 
arise  anteriorly  from  the  union  of  the  outer  and  inner  oblique  lines, 
which  approach  each  other  as  they  ascend,  leaving  in  their  inter- 
val a  groove  into  which  the  buccinator  muscle  is  inserted.  The 
internal  oblique  line  is  prolonged  on  its  inner  surface,  and  forms 
there  a  pretty  considerable  projection.  The  summit  of  this  pro- 
cess is  embraced  by  the  tendon  of  the  temporal  muscle.  Its  outer 
surface  corresponds  to  the  masseter  muscle,  the  inner  to  the  ptery- 
goideus  internus. 

253.  Posterior  or  Parotideal  Edge.  This  edge  is  free,  blunt, 
nearly  vertical,  and  forms,  with  the  lower  edge,  the  angle  of  the 
jaw,  (angulus  maxillaris),  which  is  more  or  less  obtuse,  seldom 
right,  and  frequently  deflected  outwards.  Externally  the  angle 
gives  insertion  to  the  masseter,  internally  to  the  pterygoideus  in- 
ternus, posteriorly  and  between  these  muscles  to  the  stylo-maxillary 
ligament. 

The  posterior  edge,  which  corresponds  nearly  in  its  whole  ex- 
tent to  the  parotid  gland,  becomes  gradually  broader  toward  its 
upper  part,  and  is  terminated  above  by  an  oblong  convex  eminence, 
higher  within  than  without,  bent  forwards,  and  directed  obliquely 
inwards  and  backwards,  so  that  its  axis,  if  prolonged,  would  form 
an  angle  of  from  110°  to  146°  with  that  of  the  opposite  side :  this 
eminence  is  the  condyle,  {processus  condyloideus),  which  serves  to 
articulate  the  lower  jaw  with  the  temporal  bone,  being  for  that 
purpose  covered  with  cartilage.  At  the  back  part,  it  gradually 
loses  its  convex  form  ;  anteriorly  it  is  somewhat  curved,  and  pre- 
sents an  uneven  ridge  at  the  place  where  the  cartilage  ceases ;  ex- 
ternally, it  presents  a  small  tvibercle,  which  gives  attachment  to  the 
external  lateral  ligament  of  the  joint.  The  condyle  is  supported 
upon  a  sort  of  pedicle,  named  its  Neck,  which  is  marked  anteriorly 
by  a  depression  into  which  the  pterygoideus  externus  is  inserted, 
and  also  gives  attachment,  externally  and  above,  to  the  external 
lateral  ligament.  The  condyle  is  separated  from  the  coronoid  pro- 
cess by  the  sigmoid  notch,  (incisura  sigmo-idea),  which  is  traversed 
by  the  masseteric  nerve  and  vessels. 

254.  Structure.  The  lower  maxillary  bone  is  formed  of  a  thick 
plate,  bent  upon  itself,  compact  externally,  cellular  within,  and 
traversed  in  the  greater  part  of  its  extent,  by  the  inferioi  dentar 
canal. 

This  canal,  whose  position  varies  at  different  periods  of  life, 
passes  obliquely  through  the  substance  of  the  bone,  gradually  di- 
minishing in  size  as  it  proceeds,  at  the  base  of  the  coronoid  pro- 
cess and  under  the  summits  of  the  alveoli,  from  the  middle  of  the 
inner  surface  of  the  rami  of  the  jaw  to  the  incisive  teeth ;  after 
which  it  turns  back  upon  itself,  forming  an  angle,  and  terminates 

*  So  named  fiom  its  le&emblaiice  to  the  beak  of  a  crow,  in  Greek  Komnn. 
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at  the  mental  hole.  From  the  angle  formed  by  its  reflection  there 
arise  two  small  subordinate  canals,  one  inferior,  the  other  superior, 
which  lose  themselves  in  the  cellular  tissue  of  the  jaw.*  It  is  lined 
in  its  whole  extent  by  a  plate  of  compact  tissue,  which  is  especially 
apparent  near  its  orifices,  for  in  the  middle  part  it  is  so  perforated 
with  holes  as  to  appear  cellular ;  of  these  holes,  some  which  are 
larger  penetrate  into  the  alveoli  so  as  to  perforate  their  summit ; 
the  others  transmit  vessels  into  the  areolar  tissue  of  the  bone  which 
is  very  abundant.  Sometimes  the  partition,  which  separates  the 
canal  from  the  alveoli,  happens  to  be  wanting,  in  which  case,  the 
canal  is  exposed  when  the  teeth  are  taken  out.  The  walls  of  the 
alveoli  and  their  partitions  are  very  spongy. 

It  ought  also  to  be  remarked,  that  the  dentar  canal  is  nearer  the 
inner  surface  of  the  jaw  in  the  two  posterior  thirds  of  its  course, 
and  approaches  the  outer  surface  in  the  remaining  third. 

255.  Development  and  Articulations.  The  lower  jaw-bone 
originates  by  two  centres  of  ossification,  which  unite  at  the  sym- 
physis of  the  chin.  In  very  young  foetuses,  there  is  observed 
moreover,  a  bony  plate  which  forms  the  lower  edge  of  the  bone, 
and  a  separate  nucleus  for  the  coronoid  process.  It  is  articulated 
to  the  temporal  bones  by  the  condyles,  and  to  the  sixteen  lower 
teeth. 

OF  THE  TEETH. 

256.  The  Teeth,  {Dentes  ;  Ohovrzg),  are  small  bones  extremely 
hard  and  compact,  implanted  in  the  alveoli  of  both  jaws,  which,  in 
their  mode  of  connexion  and  formation,  present  a  certain  analogy 
to  horns,  and  thus  differ  in  many  respects  from  the  other  bones  of 
the  body.  The  teeth,  in  fact,  are  exposed  in  a  great  part  of  their  sur- 
face to  the  contact  of  the  air,  while  the  other  bones  of  the  body  are 
completely  shielded  from  it.  Their  number  varies  at  '^the  different 
periods  of  life,  while  that  of  the  other  bones,  in  general,  is  always 
the  same.  The  other  bones  continue  without  being  replaced  until 
death  ;  when  death  is  the  effect  of  old  age,  the  teeth,  on  the  con- 
trary, fall  out  before  it  happens,  and  even  then,  they  are  not  the 
same  that  existed  during  childhood.  Their  colour  is  commonly  of 
the  purest  white ;  their  hardness  is  even  greater  than  that  of  the 
petrous  process  of  the  temporal  bone ;  they  have  no  periosteum ; 
lastly,  their  mode  of  development  and  nutrition  is  pecuhar  to 
themselves,  and  they  are  formed  of  two  different  substances,  and 
not  merely  of  two  tissues  of  the  same  nature. 

257.  The  teeth  have  in  general  the  form  of  a  very  irregular  co- 
noid, of  which  the  base  is  directed  toward  the  cavity  of  the  mouth, 
while  the  apex,  which  is  single  or  divided,  and  always  perforated, 
corresponds  to  the  bottom  of  the  alveoli. 

•  Ex  Janckii  Sententia,  Diss.  ii.  §  12.  Vid.  Soemm.  De  Corp.  Hum,  Fah.  tpm.  i. 
p.  174.. 
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In  each  of  them  there  is  distinguished  a  part  situated  external 
to  the  alveolus,  covered  by  a  vitriform  substance,  which  is  named 
the  Crown  (corona).  It  is  bounded  by  a  contraction  termed  the 
Neck,  {collum)  which  separates  it  from  another  portion  entirely 
concealed  in  the  substance  of  the  jaws,  and  which  is  the  Root, 
{radioo). 

We  shall  now  examine  the  particular  characters  which  these  two 
parts  present  in  the  adult,  in  the  different  kinds  of  teeth,  of  which 
there  are  generally  thirty-two,  sixteen  in  each  jaw,  and  which  are 
divided  into  three  classes, — Incisors,  Canine  Teeth,  and  molar  teeth 
or  Grinders.  We  would  also  observe,  that  they  are  all  articulated 
with  the  alveoli  by  gomphosis,  and  in  such  a  manner  as  to  be  al- 
most absolutely  immoveable,  and  that,  in  the  recent  state,  their  root 
is  surrounded  by  a  prolongation  of  the  mucous  membrane  of  the 
mouth,  which  is  named  the  Alveolo-dentar  Periosteum. 


OF  THE  INCISORS. 

258.  The  Incisors,  {Dentes  Incisores,  seu  tomici,  s.  primores), 
wee  eight  in  nvimber,  four  in  each  jaw,  of  which  they  occupy  the 
middle  and  fore  part.  Their  Crown  is  of  the  form  of  a  wedge;  it  is 
quadrilateral,  flattened  from  before  backwards,  broad  and  thin 
towards  the  free  edge,  contracting  and  becoming  thicker  towards 
the  root ;  slightly  convex,  smooth  and  polished  anteriorly,  con- 
cave, and  of  somewhat  less  extent  behind,  where  it  frequently  pre- 
sents small  longitudinal  furrows  ;  it  is  limited  on  each  side  by  a 
triangular  narrow  plain  surface,  the  base  of  which  is  turned  to- 
wards the  root,  and  which  is  contiguous  to  the  neighbouring  tooth. 
The  layer  of  enamel  which  covers  the  crown  externally,  is  thin- 
ner behind,  and  especially  at  the  sides,  than  before,  and  is 
circumscribed  towards  the  neck,  anteriorly  and  posteriorly,  by  a 
parabolic  margin.  The  Moot  of  these  teeth  is  always  single,  very 
long,  of  a  conical  form,  transversely  flattened,  slightly  furrowed 
on  each  side  in  the  longitudinal  direction,  pointed,  and  a  little 
thicker  before  than  behind. 

259-  The  Incisors  of  the  upper  jaw  are  stronger  and  larger 
than  those  of  the  lower  jaw  ;  they  are  also  thicker  and  broader; 
their  axis,  which  is  directed  downwards  and  forwards,  is  a  little 
inclined  toward  that  of  the  neighbouring  tooth,  in  such  a  manner 
that  they  tend  toward  each  other,  and  each  pair  is  separated  by  a 
triangular  space  having  its  base  directed  upwards.  Those  which 
are  situated  in  the  middle,  are  larger  and  more  solid  than  the  others ; 
their  root  is  also  more  rounded ;  their  free  edge  is  sloped  in  the 
form  of  a  chisel,  at  the  expense  of  the  posterior  surface,  and  is 
perfectly  straight.  The  lateral  incisors,  which  are  smaller,  have 
their  free  edge  oblique,  with  their  more  prominent  angles  toward 
the  corresponding  middle  incisor. 

260.  The  Lower  Incisors  are  smaller   than  the  upper  ;   those 
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which  form  the  middle  pair,  are  surpassed  in  size  and  extent  by 
the  lateral,  and  have  their  axis  vertical,  while  in  the  latter  it  is  in- 
clined upwards  and  outwards.  The  free  edge  of  their  crown  is 
cut  obliquely  on  the  posterior  surface  :  it  is  straight  and  horizon- 
tal in  the  middle  ones,  a  little  oblique  in  the  lateral,  but  in  such  a 
manner  that  the  more  prominent  angle  is  next  the  canine  tooth. 
Their  root  is  much  more  compressed  and  more  deeply  furrowed 
than  that  of  the  upper,  and  it  is  also  longer. 


OF  THE  CANINE  TEETH. 

261.  The  Canine  Teeth,  (Denies  Canini,  Cuspidati,  Lani- 
arii),  are  four  in  number,  two  in  each  jaw;  they  are  situated  la- 
terally of  the  incisors,  and  present  fewer  differences  among  them- 
selves than  they.  Their  Crown  is  conical,  very  convex  anteriorly, 
a  little  concave  and  uneven  posteriorly,  terminated  by  a  blunt  sum- 
mit, which  is  pretty  frequently  surmounted  by  a  sort  of  small  py- 
ramidal tubercle  rising  above  the  level  of  the  other  teeth.  Their 
Root  is  single  like  that  of  the  incisors,  but  much  longer  and  thick- 
er ;  it  is  also,  like  theirs,  compressed  and  furrowed  on  the  sides. 
Not  unfrequently  it  projects  before  the  alveolus,  beyond  the  para- 
bolic curve  of  the  dentar  arch,  especially  in  the  lower  jaw,  where  it 
sometimes  appears  partly  bifurcated.  The  layer  of  vitreous  mat- 
ter which  invests  its  crown  is  thicker  than  in  the  incisors,  and  in 
the  same  manner  describes  two  slight  curves,  before  and  behind,  to- 
ward the  neck. 

The  Upper  Canine  Teeth  are  the  longest  in  the  jaws,  and  for 
this  reason,  are  vulgarly  denominated  Eye-teeth  (Occularii  Denies). 

The  Lower  Canine  Teeth  are  situated  a  little  more  anteriorly, 
so  that  their  summit  corresponds  to  the  space  between  the  upper 
canine  tooth  and  the  neighbouring  incisor. 


OF  THE  MOLAll  TEETH* 

262.  The  Molar  Teeth,  {Denies  Molar es),  are  in  number  twen- 
ty, there  bemg  ten  in  each  jaw  ;  very  frequently,  however,  there 
are  only  sixteen  or  eighteen,  and  in  some  very  rare  cases  twenty- 
two  or  twenty-four  are  observed.  They  occupy  the  farther  part 
of  each  alveolar  arch,  and  present  a  Crown  which  is  broader 
than  it  is  high,  uneven  and  tuberculated,  and  a  Root  more  or  less 
divided. 

263.  The  Superior  molar  teeth  are  generally  stronger  than  the 
lower ;  their  axis  is  inclined  outwards,  and  is  sometimes  vertical. 
In  those  of  the  lower  jaw,  it  is  directed  inwards. 

264.  The  first  two  pairs  of  molar  teeth  in  each  jaw  (Bicuspides), 
are  smaller  than  the  canine  tooth  which  they  follow.  Their  crown 
is  irregularly  cylindrical,  flattened  before  and  behind,  where  it  is 
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contiguous  with  the  neighbouring  teeth,  and  surmounted  by  two 
conical  tubercles  separated  by  a  groove,  which  follows  the  direction 
of  the  alveolar  arch  :  the  outer  of  these  tubercles  is  more  promi- 
nent and  larger  than  the  inner.  They  are  more  distinct  in  the 
upper  small  molares  than  in  the  lower,  in  which  they  are  so  dis- 
posed, as  to  leave  two  small  depressions  between  them.  The  outer 
presents,  on  the  side  opposite  the  other,  irregular  depressions  and 
small  points,  which  render  its  surface  very  uneven  in  that  direc- 
tion. The  root  is  generally  simple,  sometimes  bifurcated  at  the 
summit,  especially  in  the  upper  jaw,  but  seldom  entirely  double. 
It  presents  on  each  of  its  surfaces  a  very  deep  groove,  and  is  sepa- 
rated from  the  crown  by  a  nearly  circular  neck ;  its  summit  is 
pierced  by  two  holes. 

265.  The  next  three  on  each  side,  called  the  Large  Molar  teeth^ 
(Multicuspidati),  are  in  general  remarkable  for  their  great  size. 
Their  crown,  which  is  nearly  cubical,  slightly  rounded  externally 
and  within,  and  flattened  in  the  other  directions,  manifestly  ex- 
ceeds the  level  of  the  small  grinders  on  the  outside  of  the  arch. 
On  the  upper  surface  of  each,  there  are  observed  four  or  five  pyra- 
midal tubercles,  separated  by  very  distinct  grooves.  Their  root, 
which  is  shorter  than  that  of  the  small  grinders,  is  divided  into  two, 
three,  four,  or  five  branches,  which  all  present  an  aperture  at  their 
summit ;  they  vary  as  to  their  degree  of  divergence,  direction  and 
inclination,  as  well  as  to  their  length,  and  the  smoothness  or  rough- 
ness of  their  surface.  The  enamel  descends  a  little  lower  upon 
the  free  surfaces  of  these  teeth,  than  upon  the  sides  by  which  they 
touch  each  other.     Their  neck  is  very  distinct. 

266.  The  j^rst  of  the  large  molar  teeth  is  the  broadest  and 
largest  of  all ;  its  crown  has  commonly  three  outer  and  two  inner 
tubercles.  In  the  upper  jaw,  its  root  is  triple  or  sometimes  quad- 
ruple ;  in  the  lower,  it  is  only  double. 

267-  The  second  large  molar  is  a  little  smaller.  In  the  lower 
jaw,  its  tubercles,  which  are  four,  are  separated  by  a  crucial  groove ; 
but  this  arrangement  is  much  less  regular  in  the  upper,  where  the 
crown  has  a  rhomboidal  form ;  the  two  external  branches  of  the 
root  of  the  tooth  of  the  upper  jaw  have  a  vertical  direction,  are 
placed  close  together,  and  are  smaller  than  the  third,  which  is  in- 
ternal, and  diverges  much  from  the  others.  The  latter  character 
is  common  to  it  with  the  preceding  tooth. 

268.  The  third  large  molar  tooth  does  not  make  its  appear- 
ance until  long  after  the  others,  on  which  account  it  is  called  the 
Wisdom  Tooth,  (Dens  sapienticB  seu  tardivus).  It  is  smaller  than 
the  second,  and  its  axis  is  still  more  evidently  directed  inwards.  Its 
crown  is  rounded,  and  furnished  with  three  or  four  tubercles.  Its 
root  is  generally  simple,  short  and  conical ;  but  in  the  upper  jaw 
it  is  sometimes  quadriiid. 

269.  The  crown  of  the  teeth  increases  in  breadth  from  the  in- 
cisors to  the  first  large  molar,  and  then  diminishes  to  the  last. 
Their  roots  diminish  in  lens;th  from  the  canine  tooth  to  the  wis- 
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dom  tooth.     Lastly,  from  the  first  tooth  to  the  last  on  each  side 
the  part  exposed  beyond  the  alveoli  and  gums,  diminishes  also. 


STRUCTURE  OF  THE  TEETH. 

270.  The  teeth  appear  to  be  formed  of  a  harder,  and  more  com- 
pact bony  tissue,  than  any  that  enters  into  the  composition  of 
the  other  parts  of  the  skeleton.  The  part  of  them  which  rises 
above  the  alveoli  is  covered  with  a  still  harder  layer,  having  a  vi- 
treous aspect,  to  v/hich  the  name  of  JEnamel  is  given. 

The  bony  poo'tion  of  the  teeth,  or  the  Ivory,  forms  a  very  dense 
mass,  which  constitutes  the  whole  of  the  root  and  the  centre  of  the 
crown,  and  which  is  less  brittle  and  more  tenacious  than  the  ena- 
mel. By  chemical  analysis,  it  gives  nearly  the  same  results  as  the 
other  bones,  with  the  exception  of  some  traces  of  lluate  of  lime  ; 
yet  its  tissue  never  contains  areolae  or  medullary  cellules,  and 
whatever  may  be  the  size  of  the  tooth,  neither  vessels  nor  injec- 
tions can  penetrate  into  it.  Its  fractured  surface  is  commonly 
silky  or  lustrous  like  satin ;  there  are  perceived  in  it,  although  with 
difficulty,  concentric  fibres,  which  seem  parallel  to  the  surface  of 
the  tooth  ;  it  strongly  resists  the  action  of  the  air,  and  it  is  well 
known  that  in  sepulchres  which  are  discovered  after  a  long  series 
of  ages,  the  teeth  are  found  untouched  in  the  midst  of  the  skeleton 
now  converted  into  dust.  Once  formed,  this  substance  is  perfect, 
and  undergoes  no  sensible  change. 

The  enamel  of  the  teeth  is  of  a  milk-white  colovir,  and  is  hard 
enough  to  strike  fire  with  steel;  its  surface  is  extremely  smooth, 
and  pohshed ;  if  it  be  separated  from  the  bony  portion,  it  loses 
part  of  its  lustre,  becomes  semitransparent,  and  seems  to  present  a 
fibrous  texture.  The  layer  which  it  forms  is  thicker  in  the  places 
where  the  teeth  rub  upon  each  other,  and  much  thinner  toward  the 
alveoli ;  seeming  to  terminate  gradually  toward  the  neck,  as  may 
be  especially  seen  in  the  incisors.  Hunter  observed  that  its  fibres 
are  straight  and  radiated  toward  the  summit  of  the  crown,  where 
they  seem  to  converge  towards  the  axis  of  the  tooth,  while  toward 
its  base  they  become  more  and  more  curved,  and  sometimes  even 
cross  each  other''s  direction.  The  fibres  of  the  enamel  are  perpen- 
dicular to  the  surface  of  the  tooth,  and  conseqviently  have  a  direc- 
tion the  reverse  of  that  of  the  fibres  of  the  bony  portion  ;  for  which 
reason,  when  seen  with  the  microscope,  they  have  the  appearance 
of  velvet.  They  are  also  laid  very  close  together,  and  are  con- 
nected by  one  of  their  extremities  to  the  bony  portion,  from  the 
surface  of  which  they  seem  to  rise. 

By  the  action  of  caloric,  the  enamel  blackens,  on  account  of  its 
containing  a  small  quantity  of  gelatine,  but  more  slowly  than  the 
bony  portion ;  it  then  cracks  and  at  length  melts,  if  the  tempera- 
ture is  elevated  to  a  high  degree.     It  dissolves  in  nitric   acid. 
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where  Lt  leaves  light  flakes  of  a  whitish  colour,  but  never  a  paren- 
chyma retaining  its  form. 

According  to  Berzelius,  it  is  composed  of  phosphate  of  lime  and 
magnesia,  carbonate  of  lime,  membranes,  soda  and  water. 

Like  most  calcareous  substances,  it  may  be  artificially  made  to 
assume  various  colours.  The  natives  of  the  Pelew  Islands  stain 
their  teeth  black  with  the  juice  of  certain  plants.  It  is  well  known 
that  they  become  livid  for  some  time  when  mulberries  are  eaten,  and 
Loeseke*  asserts  that  the  use  of  madder  reddens  them  in  a  very 
permanent  manner,  but  this  is  doubtful. 

The  enamel  contains  no  vessels,  and  is  not  renewed  when  de- 
stroyed ;  the  opinion  advanced  by  the  celebrated  Mascagni,  that  it 
is  entirely  formed  of  absorbent  vessels,  cannot  be  admitted. 

271.  The  summit  of  each  root  or  of  its  divisions  is  perforated 
by  the  orifice  of  a  canal,  which  enlarges  at  the  same  time  with  the 
root,  and  penetrates  into  a  considerable  cavity  formed  in  the  crown, 
and  like  the  hole  at  the  summit  of  the  root,  developed  in  the  inverse 
ratio  of  age.  The  walls  of  this  cavity  are  smooth,  and  it  is  filled 
with  a  soft  gelatinous-looking  substance,  which  is  named  the  nic- 
cleus  or  piilp  of  the  tooth,  and  in  which  there  occur  many  nervous 
and  vascular  ramifications,  to  which  the  name  of  dentar  or  alveolar 
is  given. 

272.  The  teeth,  which  present  no  particular  differences  in  the 
sexes,  but  which  vary  much  according  to  age,  as  well  as  in  different 
races  and  even  individuals,  present  a  multitude  of  anomalies  and 
varieties  in  their  number,  form,  position,  consistence,  and  structure. 
Many  authors  have  collected  examples  of  these  variations,  which 
it  is  more  curious  than  useful  to  know.  I  shall  mention  a  few  of 
the  most  remarkable. 

1°.  Varieties  of  number.  The  cases  in  which  more  than  six- 
teen teeth  occur  in  each  jaw,  are  extremely  rare,  it  being  more  fre- 
quent to  find  the  number  incomplete,  although  this  is  almost  always 
owing  to  the  last  tooth  remaining  concealed  in  the  alveolus.  Borelli-f* 
saw  a  woman,  however,  who  lived  to  the  age  of  sixty  without  ever 
having  teeth.  Pyrrhus,  king  of  Epirus,  according  to  Plutarch's 
account,  had  all  the  crowns  of  the  teeth  united.  Pliny  relates  the 
same  of  the  son  of  Prusias,  king  of  Bithynia.  Soemmering];  has 
in  his  museum  two  teeth  united  in  this  manner.  The  lateral  in- 
cisors have  been  seen  wanting,  in  which  case  the  middle  pair  were 
so  enlarged  as  to  occupy  their  place ;  it  is  much  rarer  to  see  a 
supernumerary  incisor ;  yet  Plouquet§  mentions  his  having  himself 
had  five  in  the  lower  jaw,  &c. 

2d,  Varieties  of  form.  The  upper  incisors  have  been  seen 
curved  upwards  in  the  form  of  a  hook.|l     Cheselden  speaks  of  a 

*  Obs.  xlvi.  and  xlvii.  -j-  Obs.  cent.  ii.  p.  41. 

X  De  Fabr,  corp.  hum.  t.  i.  p.  204. 

§  Dissert,  mtat.  hum.  earumgue  jura  s'utens.     Tub.  J778,  p.  8. 
y   Soemmering,  1.  c.  p.  204. 
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molar  tooth  which  seemed  to  penetrate  another.*  There  are  ex- 
amples of  roots  of  incisors  that  were  double  or  triple.  Those  of 
molars  are  often  undulated  or  convergent.  Bertin  says,  that 
sometimes  the  root  of  the  canine  tooth  enters  the  maxillary  sinus, 
where  it  appeiirs  exposed.-j-  Sometimes,  on  the  contrary,  the  up-- 
per  incisors  are  destitute  of  roots  and  alveoli,  &c. 

3d,  Varieties  of  Position.  The  teeth  which  in  this  respect  de- 
viate least  from  the  normal  state  are  the  supernumerary  teeth, 
which  are  formed  in  the  natural  row,  or  not  far  from  it.  But  they 
may  be  developed  in  many  other  places.  Thus  teeth  have  some- 
times been  met  with  on  the  palate, |  and  even  in  the  pharynx.  § 
Albinus  mentions  the  case  of  two  canine  teeth  of  considerable 
length  and  size,  which  were  concealed  in  the  substance  of  the  nasal 
process  of  the  upper  maxillary  bones,  and  of  which  the  body  was 
directed  upwards  and  the  root  downwards.  Barnes  found  one  in 
the  orbit.  II  Those  which  have  been  observed  in  the  ovaries  were 
more  probably  the  remains  of  extra-uterine  conception.^ 

4th,  Varieties  of  structure  and  consistence.  These  varieties  are 
in  general  few  in  number,  and  are  almost  all  dependent  upon 
morbid  causes.  In  the  Ephemerides  of  the  Academia  Curiosorum 
Naturae,  mention  is  made  of  cartilaginous  teeth. 

273.  Tlie  teeth,  whose  direction  is  in  general  vertical  or  nearly  so, 
are  articulated  with  the  alveoli  of  the  two  jaws.  Their  develop- 
ment presents  very  remarkable  phenomena,  respecting  which  we 
cannot  here  speak  at  length.  Let  it  suffice  to  say,  that  the  bony 
substance  is  deposited  not  iii  but  rather  upon  the  germ  of  the 
tooth,  and  that  its  outer  laminae  are  first  formed. 

The  incisors  and  canine  teeth  are  produced  from  a  single  centre 
of  ossification.     The  grinders  have  one  for  each  tubercle. 

274.  By  their  continuous  series,  the  teeth  form  in  the  alveolar 
arches,  two  parabolic  curved  lines  which  are  named  the  dentar 
arches.  These  arches,  which  are  unequal,  form  together  an  oval, 
whose  large  extremity  is  represented  by  the  upper  arch,  and  the 
smaller  by  the  lower.  Their  free  edge  in  both  is  thin  and  simple 
anteriorly,  thick  and  double  on  the  sides. 

•  Osteogr.  t.  ix.  p.  7. 

f  Osteol.  t.  ii.  p.  241 ;  Winslow,  No.  372. 

\  Pliny,  lib.  ii.  c.  138  ;  Eustach.  lib.  de  dentihcs,  c.  xxis  ;  Sabatier  Anatom.  t.  i. 
p.  75. 

§  Schenck  de  Grafcnberg.  lib,  i.  p.  IS©. 

II  Medical  and  Chirurg.  Transact,  vol.  iv.  No.  18.  p.  316. 

^  Tyson,  Needham,  Rhysch,  Cocchi,  Baillie,  Nysten,  Blumenbacli,  Dumas,  Baii' 
deloque,  &c.  have  observed  this  phenomenon. 
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OF  THE  HYOID  BONE.*  f 

275,  The  name  of  Hyoid  Bone  (os  Hyoides ;  ossa  Lingualia) 
is  given  to  a  bony  arch,  of  a  parabolical  form,  convex  anteriorly, 
suspended  horizontally  in  the  midst  of  the  soft  parts  of  the  neck, 
between  the  base  of  the  tongue  and  the  larynx,  entirely  separated 
from  the  rest  of  the  skeleton,  and  composed  of  five  distinct  bones, 
capable  of  moving  on  each  other,  and  connected  by  ligaments. 

276.  The  piece  which  occupies  the  centre  of  the  arch  (inediutn  os 
linguale^)  is  the  largest  and  broadest ;  it  is  flattened  from  before 
backwards,  and  is  of  a  quadrilateral  form.  Its  miterior  aspect  is 
uneven  and  convex  in  the  middle ;  it  is  divided  by  a  prominent 
horizontal  line,  rather  indistinct  on  the  lateral  parts,  into  two  por- 
tions, which  are  each  divided  into  two  small  cavities  by  a  ridge 
cutting  the  horizontal  line  at  right  angles  :  this  aspect  gives  at- 
tachment, from  below  upwards,  to  the  digastric,  stylo-hyoidei,  mylo- 
hyoidei,  genio-hyoidei,  and  hyoglossi  muscles.  The  posterior 
aspect  of  the  body  is  concave  and  smooth  ;  and  is  filled  by  a  yel- 
lowish cellular  tissue  which  separates  it  from  the  epiglottis.  Its 
Imver  edge  is  longer  and  more  unequal  than  the  upper ;  it  gives 
attachment  externally  to  the  sterno-hyoidei,  omo-hyoidei,  and  thyro- 
hyoidei  muscles,  and  at  the  middle  to  the  thyro-hyoid  membrane. 
The  upper  edge  gives  insertion  to  the  fibres  of  the  hyo-glossus. 
On  each  of  the  lateral  edges,  which  are  less  sharp  than  the  upper 
and  lower,  there  is  placed  a  slightly  convex  cartilaginous  facet 
which  is  joined  to  the  lateral  pieces. 

277-  The  two  lateral  pieces,  ( Laieralia  ossa  lingualia,  seu 
cornua  inferiora  s.  laryngea),  are  longer  but  much  narrower  than 
the  body.  They  are  broader  and  stronger  before  than  behind, 
contract  in  the  middle,  and  terminate  posteriorly  in  a  small  round- 
ed head,  covered  in  the  recent  state,  by  a  cartilaginous  substance. 
Anteriorly,  they  present  a  plain  surface  which  corresponds  to  that 
of  the  lateral  edges  of  the  middle  bone.  At  the  upper  part  they 
are  limited  by  a  smooth  and  sharp  falciform  edge,  into  which  are 
inserted  the  hyoglossus  and  constrictor  pharyngis  medius.  Below, 
they  give  insertion  to  the  thyro-hyoid  membrane.  To  their  outer 
surface  are  attached  the  digastric  and  thyro-hyoid  muscles.  The 
inner  is  lined  by  the  mucous  membrane  of  the  pharynx. 

In  the  same  subject,  they  frequently  present  great  differences 
in  their  form  and  size,  on  the  different  sides. 

278.  The  two  upper  pieces,  ( Superiora  pisiformia  ossicula 
lingualia,  seu  cornua  superiora  s.  styloidea),  are  short,  pyra- 
midal, inclined  backwards  and  upwards,  and  terminated  by  a  more 
or   less    prolonged   point ;    they  give  attachment  below  to  some, 

♦  'T  and  ii^s;,  forma,  it  being  supposed  to  resemble  the  Greek  letter  Upsilon. 

■j-  Errant,  qui  ossa  lingualia  unum  continuum  os  esse,  perhibent,  quum  non  solum 
sine  vi  illata,  sola  putredine,  in  quinque  ossa  abscediint,  sed  etiam  medium  os  utrique 
lateral!  piano  ossi  lig-amenta  capsularia  jungunt.— Soemm.  De  Corp.  Hum.  fab,  Tom. 
i.  p.  20s. 
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fibres  of  the  genio-glossus  muscle,  and  above  to  the  stylo-hyoid  li- 
gament. 

It  is  not  rare  to  find  one  of  these  pieces  twice  as  long  on  one  side 
as  on  the  other,  and  this  side  is  almost  always  the  left,  as  Duver- 
noy  and  J.  F.  Meckel  have  remarked. 

279-  Structure,  Developraent,  and  Variations.  The  hyoid 
bone  contains  much  cellular  tissue  in  its  middle  piece;  its  cornua 
are  much  more  compact.  It  commences  its  development  toward 
the  conclusion  of  the  foetal  life  by  five  centres  of  ossification,  one 
for  each  of  its  portions.  Sometimes,  in  advanced  age,  all  these 
portions  unite  into  a  single  piece.  The  stylo-hyoid  ligament  is 
sometimes  more  or  less  ossified,  so  that  the  styloid  process  has  been 
found  continuous  with  the  small  horns.  It  also  pretty  frequently 
happens  that  one  of  the  cornua  is  longer  and  more  curved  than  the 
other. 

OF  THE  CRANIUM  IN  GENERAL. 
OF  THE  CONFORMATION  OF  THE  CRANIUM. 

Outer  Surface  of  the  Cranium. 

280.  Viewed  from  without,  the  cranium,  in  general,  presents 
the  form  of  a  pretty  regular  ovoid,  of  which  the  small  extremity  is 
anterior,  and  in  the  adult  commonly  bears  the  same  proportion  to 
the  large  extremity  as  thirty  to  thirty-one :  it  is  flattened  on  the 
sides  in  the  region  of  the  temples,  and  below  towards  its  base : 
over  the  rest  of  its  extent  it  is  convex.  Its  whole  outer  surface  is 
pretty  smooth  at  the  upper  part ;  but  below  it  is  uneven  and  per- 
forated with  a  great  number  of  holes.  It  is  also  observed  that 
on  the  outside  the  skull  is  always  more  symmetrical  than  on  the 
inside. 

281.  It  is  more  particularly  on  the  outside  that  the  mode  of 
junction  of  the  bones  of  the  cranium  may  be  observed,  where  they 
form  lines,  more  or  less  irregular,  to  which  the  name  of  sutures  is 
given :  these  lines  being  much  less  distinct  on  the  inside  of  the 
skull,  where  they  merely  present  the  form  of  superficial  marks 
without  indentations,  at  least  in  adults.  When  they  exist  between 
bones  of  no  great  thickness,  they  penetrate  directly  into  the  cra- 
nium ;  but  when  the  contrary  is  the  case,  they  follow  an  oblique 
direction,  the  edges  of  the  bones  being  there  shaped  in  such  a 
manner  as  to  overlap  each  other.  All  these  sutures  seem  to  pro- 
ceed from  various  points  of  the  circumference  of  the  sphenoid  bone. 

282.  Thus,  from  the  anterior  aspect  of  that  bone,  there  is  seen 
proceeding  to  the  right  and  to  the  left  a  curved  line,  concave  an- 
teriorly, which  results  internally  from  the  junction  of  the  sphenoid 
bone  with  the  ethmoid  and  with  the  sphenoidal  turbinated  bones, 
and  externally  from  the  articulation  of  the  first  of  these  bones  with 
the  frontal.  It  traverses  the  upper  wall  of  the  orbit,  and  when  it 
has  arrived  at  the  external  orbital  process  of  the  frontal  bone,  it 
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directs  itself  backwards,  towards  the  anterior  and  inferior  angle  of 
the  parietal  bone  :  it  then  presents  more  distinct  dentations,  and  a 
greater  thickness  than  in  the  rest  of  its  extent,  where  the  edges  of 
the  bones  of  which  it  is  formed  are  extremely  thin,  and  are  merely 
placed  together  without  interlocking  by  means  of  denticulations. 
This  is  the  Splienoidal  suture  {Sutura  splienoidalis). 

283.  Behind  the  sphenoid  bone  there  is  another  transverse  su- 
ture, which  is  short,  and  disappears  with  age  ;  it  is  formed  by  that 
bone  itself  and  the  basilar  process  of  the  occipital  bone  :  it  is  named 
the  Basilar  suture  {Sutura  hasilaris).  So  long  as  it  exists,  it  is 
filled  up  by  a  cartilaginous  plate  lying  between  the  bones. 

284.  On  its  lateral  parts,  the  sphenoid  bone  is  limited  by  a 
curved  line,  concave  posteriorly,  arising  from  the  junction  of  that 
bone  with  the  squamous  portion  of  the  temporal :  this  is  the  Sphe- 
no-teraporal  suture  {Sutura  spheno-temporalis).  It  presents  den- 
ticulations,  although  the  surfaces  of  which  it  is  formed  are  cut  very 
obliquely  ;  it  terminates  below  toward  the  glenoid  fissure,  forming 
an  acute  angle  with  another  suture  named  the  Petro-sphenoulal 
{Sutura  Petro-sphenoidalis^,  which  is  produced  by  the  anterior 
edge  of  the  petrous  process  and  the  posterior  edge  of  the  sphenoid 
bone ;  and  it  unites  above  with  the  sphenoidal  suture  by  a  short 
longitudinal  line,  slightly  curved,  which  results  from  the  junction 
of  the  extremity  of  the  great  wings  of  the  sphenoid  bone  with  the 
anterior  and  inferior  angle  of  the  parietal  bone ;  this  may  be  named 
the  Spheno-parietal  suture  {Sutura  spheno-parietalis). 

285.  From  the  anterior  angle  of  the  latter  proceeds  the  Fronto- 
parietal or  Coronal  suture  {Sutura  co7'onalis),  which  cuts  the 
upper  part  of  the  cranium  almost  vertically,  and  terminates  at  the 
corresponding  point  of  the  other  side.  It  points  out  the  separa- 
tion of  the  frontal  and  two  parietal  bones,  and  is  so  disposed  that 
the  former  of  these  bones  rests  upon  each  parietal  bone  superiorly, 
while  it  supports  them  below.  It  presents  denticulations  at  its 
upper  part,  which  however  are  not  very  distinct,  and  it  is  but  rare 
that  wormian  bones  occur  in  it,  which  is  also  the  case  with  the  su- 
tures already  mentioned. 

286.  From  the  opposite  angle  there  arises  the  Squamous  suture 
{Sutura  squamosa),  which  describes  about  a  third  of  the  circum- 
ference of  a  circle,  proceeding  backwards  and  downwards.  It  se- 
parates the  temporal  bone  from  the  lower  edge  of  the  parietal,  and 
is  formed  by  an  overlapping  of  these  bones,  the  latter  sustaining 
the  other,  which  frequently  projects  outwards.  A  little  before  it 
terminates,  it  changes  its  direction,  forming  an  obtuse  and  retiring 
angle,  and  proceeds  backwards  to  meet  the  occipital  bone.  The 
last  mentioned  part  of  the  suture  is  not  squamous  :  it  results  from 
the  junction  of  the  posterior  and  inferior  angle  of  the  parietal  bone 
with  the  mastoid  portion  of  the  temporal.  It  is  always  formed  by 
very  irregular  and  very  distinct  indentations,  and  almost  always 
contains  supernumerary  bones,  which  are  not  often  met  with  in  the 
squamous  portion  properly  so  called. 
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287-  From  each  extremity  of  the  basilar  suture  there  is  seen 
arising  a  hne  which  separates  the  petrous  process  of  the  temporal 
bone,  and  the  sides  of  the  basilar  process  of  the  occipital,  and  af- 
terwards the  latter  bone  from  the  temporal.  From  being  at  first 
concave,  and  directed  outwards  and  forwards,  this  line  becomes 
afterwards  straight,  and  proceeds  directly  backwards  when  it  has 
arrived  at  the  middle  part  of  each  condyle  of  the  occipital  bone. 
The  first  part  of  this  line  is  named  the  Petro-occipital  suture 
(Sutura  petro-occipitalis),  while  the  name  oi  Mastoid  suture  (Su- 
tura  mastoided)  is  applied  to  the  second  portion,  which  slightly 
arises  to  meet  the  extremity  of  the  squamous  suture,  and  which 
in  general  presents  neitlier  distinct  indentations  nor  supernumerary 
bones. 

The  petro-occipital  suture  is  a  trxie  groove,  deep  and  pretty  wide, 
in  which  the  bones  are  not  in  immediate  contact,  but  present  an 
intervening  thin  layer  of  cartilage. 

288.  From  the  angle  formed  by  the  union  of  the  mastoid  and 
squamous  sutures,  there  arises  another  suture,  with  very  distinct 
denticvilations,  which  separates  the  occipital  from  the  parietal 
bones,  and  which  is  named  the  Occipito-parietal,  or  Lambdoid  su^ 
ture  {Sutura  lamdoidalis).  It  ends  at  the  corresponding  point  of 
the  opposite  side,  and  gives  rise,  in  its  middle  part,  to  an  acute 
angle  projecting  forwards,  so  as  to  form  the  two  sides  of  a  triangle, 
having  its  base  directed  downwards.  In  general  there  are  nume- 
rous wormian  bones  in  this  suture ;  and  of  all  the  sutures  of  the 
cranium,  this  has  its  denticulations  most  distinctly  marked. 

289-  Another  longitudinal  suture,  which  separates  the  two  pa- 
rietal bones,  and  is  named  the  Sagittal  {Sutura  sagittalis),  arises 
from  the  angle  formed  by  the  last  described.  It  presents  distinct 
indentations,  and  is  sometimes  traversed  posteriorly  by  the  parietal 
hole.  It  falls  upon  the  middle  of  the  coronal  suture,  and  is  then 
continued,  sometimes  in  adults,  and  always  in  children,  into  an- 
other longitudinal  suture,  which  divides  the  frontal  bone  into  two 
equal  parts.  A  large  wormian  bone  of  a  quadrilateral  form  fre^ 
quently  occupies  the  place  of  this  union. 

290.  The  last-mentioned  suture,  designated  by  the  name  of  the 
Median  or  Frontal^  {Sutura  frontalis),  is  generally  indistinct,  and 
occurs  much  more  frequently  in  children  than  in  adults ;  it  ends  at 
the  nasal  spine  of  the  frontal  bone,  where  it  is  continued  on  each 
side  into  a  line  formed  by  the  ethmoidal  notch  of  that  bone,  as  it 
joins  the  ethmoid,  and  which  afterwards  terminates  at  a  right  angle 
in  the  sphenoidal  suture,  under  the  name  of  Ethmoidal  Suture^ 
{Sutura  ethmoidalis).  It  is  in  it  that  the  internal  orbitar  forami- 
na occur. 

291.  The  sutures  which,  as  we  have  said,  are  formed  by  the 
mutual  connexion  of  the  bones  of  the  cranium,  are  not  so  fixed  and 
determinate  as  not  to  present  considerable  variations.  It  is  not 
the  case,  however,  that  their  number  is  greater  in  females  than  in 
males,  as  has  been  asserted  by  some  of  the  older  anatomists.     In 
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certain  individuals,  they  are  partly  effaced ;  and  skulls  have  even 
been  alleged  to  have  been  seen,  in  which  there  were  no  sutures 
at  all,  of  which  Bartholin*  mentions  several  examples.  Some 
years  ago,  I  presented  to  the  medical  faculty  of  Paris  a  skull  in 
which  the  coronal  suture  was  obliterated  on  one  side.  The  wor- 
mian bones  are  sometimes  so  numerous  in  the  lambdoid  suture, 
as  to  produce  the  appearance  of  a  double  suture  in  that  place. 
Vesalius  and  Eustachius  saw  the  sagittal  suture  separating  the 
occipital  bone  into  two  portions  ;  and  Ruysch  observed  a  subject 
in  which  it  extended  over  the  occipital  and  frontal  bones.  Van 
Swieten-f-  had  a  skull  in  which  the  same  suture  was  an  inch  broad 
at  the  top  of  the  head,  and  contracted  before  and  behind. 

292.  The  outer  surface  of  the  cranium  is  divided  into  four  re- 
gions, as  follows  : 

293.  Upper  Region.  This  region  is  of  an  oval  form,  and  is 
limited  anteriorly  by  the  nasal  protuberance,  posteriorly  by  the 
outer  occipital  protuberance,  and  laterally  by  a  curved  line  which 
extends  over  the  frontal  and  parietal  bones.  There  is  observed 
upon  it,  anteriorly  and  in  the  middle  line,  the  suture  which 
unites  the  two  pieces  of  the  frontal  bone,  or  merely  the  remains 
of  it.  On  the  sides  of  the  latter,  are  the  frontal  protuberances, 
which  surmount  the  superciliary  arches,  and  are  situated  beneath 
the  fronto-parietal  suture.  In  the  middle  part  of  the  latter  is  seen 
the  termination  of  the  sagittal  suture ;  on  the  lateral  parts,  on 
which  are  observed  the  parietal  holes  behind,  and  more  to  the 
outside,  a  broad  smooth  surface,  from  which  rises  the  parietal  pro- 
tuberance. This  suture  terminates  at  the  angle  formed  by  the 
union  of  the  two  branches  of  the  lambdoid  suture,  which  proceeds 
downwards  and  backwards  toward  the  temporal  bone,  and  presents 
in  the  interval,  above,  a  slight  depression  corresponding  to  the 
upper  angle  of  the  occipital  bone,  and  below,  the  external  protu- 
berance of  that  bone.  This  region  of  the  skull  is  almost  entirely 
covered  by  the  occipital  and  frontal  muscles,  and  by  the  tendinous 
expansion  by  which  they  are  united.  It  is  in  general  smooth  and 
even,  and  presents  no  other  apertures  than  the  parietal  holes. 

294.  Inferior  Region.  This  region  is  free  in  its  posterior  half; 
in  the  anterior,  it  is  articulated  with  the  bones  of  the  face.  It 
extends  longitudinally  backwards  from  the  nasal  notch  to  the  ex- 
ternal occipital  protuberance,  and  is  limited  on  the  sides  by  an  ir- 
regular undulated  line,  which  proceeds  from  that  eminence  to  the 
mastoid  process,  from  thence  directing  itself  between  the  glenoid 
cavity  and  the  meatus  auditorius  externus,  toward  the  base  of  the 
Zygomatic  process,  to  be  continued  into  the  ridge,  which  sepa- 
rates the  temporal  region  of  the  sphenoid  bone  into  two  parts,  and 
to  terminate  at  the  external  orbitar  process.     The  objects  compre- 


*  Anatoinc  qtio^tum  rciiorula,  p,   701.     Lugduni,  1G77. 
f  Cmiimcid.  T.  I.  p.   377. 
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hended  in  this  region,  which  does  not  present  any  convexity  simi- 
lar to  those  which  the  vault  forms  behind,  are  very  numerous. 

295.  From  the  occipital  protuberance,  there  proceeds,  on  either 
side,  the  upper  curved  line,  and  downwards  the  external  occipital 
crest,  from  the  middle  of  which  the  lower  curved  lines  seem  to 
arise.  Between  the  latter  and  the  upper,  are  observed  impressions 
into  which  are  inserted  the  complexus  and  splenius  muscles.  An- 
teriorly to  the  external  occipital  crest,  is  the  occipital  hole,  on  the 
lateral  and  posterior  parts  of  which  are  the  marks  of  the  insertions 
of  the  small  and  great  posterior  recti  and  superior  oblique  muscles 
of  the  head,  and  which  presents  anteriorly  the  occipital  condyles 
with  the  attachments  of  the  odontoid  ligaments,  the  posterior  and 
anterior  condyloid  fossas,  and  their  corresponding  holes.  To  the 
outside  of  the  condyles,  there  are  observed  the  insertions  of  the 
recti  capitis  laterales,  the  jugular  process  of  the  occipital  bone,  the 
mastoid  suture,  the  groove  of  the  same  name  into  which  is  in- 
serted the  digastric  muscle,  the  foramen  stylo-mastoideum,  and  a 
small  aperture  for  the  passage  of  the  nervous  filament  called  the 
chorda  tympmii. 

296.  Beyond  the  occipital  hole  is  the  basilar  surface,  with  ine- 
qualities for  the  recti  capitis  antici  majores  et  minores,  which  arise 
from  them.  It  is  limited  anteriorly  by  the  basilar  suture.  On  each 
of  its  sides  it  presents  the  petro- occipital  suture,  terminated  behind 
by  a  pretty  deep  cavity,  commonly  more  distinct  on  the  right  side, 
rarely  wider  on  the  left,  and  sometimes  of  equal  size  on  both  sides  ; 
this  is  the  Jugular  Fossa,  which  is  formed  by  the  petrous  por- 
tion of  the  temporal  bone  and  the  occipital  bone,  and  which  lodges 
the  commencement  of  the  internal  jugular  vein.  It  is  also  in 
the  bottom  of  this  fossa  that  the  Foramen  lacerum  posferius  is  ob- 
served, which  communicates  with  the  cavity  of  the  cranium,  and 
whose  margin  is  very  unequal.  A  small  bony  plate,  frequently 
completed  by  a  cartilage,  rising  from  the  occipital  or  temporal  bone, 
divides  it  into  two  parts,  of  which  the  anterior  is  smaller  than  the 
posterior  ;  the  former  gives  passage  to  the  glosso-pharyngeal,  pneu- 
mo-gastric,  and  spinal  accessory  nerves,  as  well  as  to  some  vessels ; 
the  latter  is  traversed  by  the  internal  jugular  vein.  The  anterior 
extremity  of  the  petro-occipital  suture  opens  into  the  Foramen  la- 
cerum medium,  the  margin  of  which  is  still  more  irregular  than 
that  of  the  posterior,  and  which  is  formed  by  the  meeting  of  the 
sphenoid  and  occipital  bones  and  the  petrous  portion  of  the  tempo- 
ral :  it  is  entirely  closed  by  a  cartilaginous  substance  in  the  recent 
state,  and  does  not  give  passage  to  any  organ. 

297-  On  the  outside  of  the  petro-occipital  suture,  there  are  ob- 
served :  an  uneven  surface  belonging  to  the  petrous  process  of  the 
temporal  bone,  and  giving  insertion  to  the  levator  palati  and  ten- 
sor tympani  muscles  ;  the  lower  orifice  of  the  carotid  canal ;  the 
styloid  and  vaginal  processes  ;  the  petro-sphenoidal  suture,  which 
seems  continuous  with  the  glenoid  fissure,  and  presents  at  its  outer 
extremity  the  orifices  of  the  bony  portion  of  the  Eustachian  tube 
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and  of  the  canal  of  the  tensor  tympani  muscle ;  the  sphenoidal 
spine  ;  the  two  portions  of  the  glenoid  cavity  of  the  temporal  bone, 
in  one  of  which  there  is  frequently  noticed  a  small  canal  for  the 
chorda  tympani ;  the  transverse  root  of  the  zygomatic  process  ;  the 
spheno-temporal  suture  ;  and  lastly,  the  foramen  spheno-spinosum 
and  foramen  ovale. 

298.  Anteriorly  to  the  basilar  suture,  there  is  seen  the  sphenoi- 
dal crest  which  enters  into  the  upper  edge  of  the  vomer ;  on  the 
sides  of  the  latter  are  two  small  grooves  which  receive  the  wings  of 
this  edge,  and  which  are  perforated  at  their  bottom,  but  only  in 
young  subjects,  by  the  lower  orifice  of  a  narrow  canal  which  occurs 
in  the  outer  wall  of  the  sphenoidal  sinuses  ;  there  are  also  seen  in 
it  two  narrow  and  not  very  deep  channels,  which  concur  to  form 
the  ptery go- palatine  canals.  Still  more  outwards,  we  find  the 
pterygoid  process ;  the  posterior  orifice  of  the  vidian  canal,  which 
occvipies  its  base  ;  the  scaphoid  depression  situated  on  the  upper 
and  outer  part  of  the  inner  wing  of  the  pterygoid  process,  perfo- 
rated by  vascular  apertures  which  terminate  on  the  other  hand  on 
the  sides  of  the  sella  turcica,  and  giving  attachment  to  the  circum- 
ilexus  palati  muscle ;  the  pterygoid  fossa,  into  which  is  inserted 
the  pterygoideus  internus  ;  the  bifurcation  which  receives  the  tu- 
berosity of  the  palate  bone  ;  and  the  hook  over  which  is  reflected 
the  tendon  of  the  circumflexus  palati  muscle. 

299  Before  the  pterygoid  process,  which  descends  vertically, 
and  which  forms  the  most  prominent  part  of  this  region  of  the 
cranium,  is  observed  the  anterior  orifice  of  the  vidian  canal,  which 
is  wider  than  the  posterior ;  beside  it,  and  a  little  to  the  outside,  is 
the  external  orifice  of  the  foramen  rotundum  ;  and,  anteriorly  and 
inwards,  the  entrance  of  the  sphenoidal  sinuses  and  the  junction  of 
the  sphenoid  bone  with  the  sphenoidal  turbinated  bones  and  the 
ethmoid  bone.  The  perpendicular  plate  of  the  latter  bone  is  situ- 
ated between  the  orifices  of  the  sinuses,  and  presents,  on  either 
side,  two  deep  and  narrow  channels  which  form  part  of  the  nasal 
fossse,  and  at  the  bottom  of  which  are  found  the  olfactory  foramina, 
and  the  small  slit  which  gives  passage  to  the  internal  nasal  nerve. 
Anteriorly,  is  the  point  of  contact  of  this  plate  with  the  nasal 
spine  of  the  frontal  bone,  and  the  nasal  notch  of  the  same  bone, 
which  is  continuous  laterally  with  the  orbitar  arches,  interrupted  by 
the  superciliary  hole,  which  is  generally  but  a  superficial  notch, 
and  which  is  sometimes  double  :  these  arches  terminate  at  the 
union  of  the  frontal  with  the  malar  bone. 

300.  Between  them  and  the  pterygoid  processes,  are  the  two  orr 
bitar  vaults  of  the  frontal  bone,  concave,  triangular  surfaces,  hav- 
ing their  base  forwards,  and  in  which  there  are  seen,  posteriorly, 
the  sphenoidal  fissure,  or  foramen  lacerum  anterius,  the  foramen 
opticum  ;  the  lower  surface  of  the  process  of  Ingrassias ;  the  sphen- 
oidal suture ;  the  external  orbitar  holes,  small  apertures  most  com- 
monly formed  in  a  portion  of  the  great  wing  of  the  sphenoid  bone  ; 
and  the  internal  orbitar  holes,  which  are  directed  obliquely  from 

4. 


INNER  SURFACE  OF  THE  CRANIUM.  89 

below  upwards,  and  from  behind  forwards  ;  on  the  outside  and  an- 
teriorly, the  small  fossa  of  the  lachrymal  gland  ;  and  on  the  inside, 
the  attachment  of  the  pulley  of  the  obliquus  superior  muscle  of  the 
eye.  Externally  the  orbitar  vault  is  limited  by  an  uneven  line, 
where  the  frontal  and  sphenoid  bones  unite  with  the  cheek  bone, 
and  on  the  inside  by  the  lateral  masses  of  the  ethmoid  bone,  which 
form  a  considerable  projection  on  each  side  of  the  median  line,  and 
at  the  lower  part  of  which  are  seen  the  ethmoidal  turbinated  bone,  a 
portion  of  the  middle  meatus  of  the  nasal  fossa?,  the  infundibiilum, 
and  some  papyraceous  laminse  which  articulate  with  the  upper 
maxillary  bone,  while  above,  by  uniting  with  the  frontal  bone,  they 
form  the  ethmoidal  suture. 

301.  It  is  observed  that  most  of  the  eminences  of  the  free  por- 
tion of  the  lower  aspect  of  the  cranium,  such  as  the  mastoid,  jugu- 
lar, styloid,  vaginal,  and  pterygoid  processes,  are  intended  for  the 
insertion  of  parts. 

302.  Lateral  Regio7is.  Each  of  the  lateral  regions  is  of  an  ir- 
regular elliptical  form,  and  extends  horizontally  from  the  external 
orbitar  process  to  the  lambdoidal  suture,  and  vertically  from  the 
elevated  curved  line  on  the  parietal  bone  to  the  base  of  the  zygo- 
matic process.     They  are  divided  into  two  portions. 

303.  Of  these,  the  upper,  which  is  of  great  extent,  has  received 
the  name  of  Temporal  Fossa,  although  it  merits  this  appellation 
only  at  its  fore  part,  where  it  is  concave,  for  behind  it  is  plain  and 
even  convex.  It  is  filled  by  the  temporal  muscle,  and  is  formed 
by  the  temporal  and  sphenoid  bones  below,  and  by  the  parietal 
and  frontal  above.  It  is  traversed  by  various  sutures,  the  coronal, 
the  sphenoidal,  the  spheno-temporal,  the  spheno-parietal,  and  the 
squamous ;  a  small  portion  only  of  the  two  first  appearing  upon  it. 
It  also  presents  a  considerable  number  of  furrows  for  the  deep 
temporal  arteries. 

304.  This  temporal  fossa,  at  the  lower  part  of  which  is  seen  the 
zygomatic  process,  is  circumscribed  by  a  low  ridge,  which  gives  at- 
tachment in  the  greater  part  of  its  extent  to  the  aponeurosis  of  the 
temporal  muscle.  This  line,  which  commences  at  the  external  or- 
bitar process,  ascends  backwards  upon  the  frontal  bone,  and  then 
descends  on  the  parietal,  to  proceed  forwards  over  the  temporal 
bone  to  the  base  of  the  zygomatic  process,  and  to  be  continued  ho- 
rizontally, into  that  process,  as  far  as  its  vmion  with  the  cheek  bone. 

305.  The  other  ]iortion  of  the  lateral  regions  of  the  cranium, 
which  is  the  posterior  and  smaller,  presents  at  its  back  part  the 
mastoid  process,  surmounted  by  the  mastoid  hole,  and  limited  be- 
fore by  the  meatus  auditorius  externus,  and  behind  by  the  mastoi- 
dal suture. 

Inner  Surface  of  the  Cranium. 

306.  This  surface  forms  the  boundary  of  a  large  cavity,  of  an 
oval  form,  with  the  small  extremity  turned  forwards.  Its  transverse 
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diameter  is  somewhat  greater  than  the  perpendicular.  In  general, 
it  is  symmetrical,  unless  in  some  rather  rare  cases,  in  which,  with- 
out the  existence  of  any  morbid  cause,  one  side  is  larger  than  the 
other,  of  which  we  have  seen  a  very  remarkable  example  in  the 
skull  of  the  celebrated  Bichat.  This  cavity  is  continued  behind  and 
below  into  the  vertebral  canal,  and  comprehends  two  very  distinct 
regions,  the  vault  and  the  base,  which  are  both  lined  by  the  dura 
mater.  The  surface  of  the  bones  which  constitute  them  is  very 
smooth,  brittle  and  thin,  and  is  named  by  most  anatomists  the  Vi- 
treous Table. 

307-  The  Vault  of  the  Cranium.,  which  is  rounded  and  pretty 
regularly  curved,  is  separated  from  the  base  by  a  circular  line  car- 
ried from  the  root  of  the  nose  to  the  occipital  protuberance.  Over 
its  whole  extent  there  are  observed  cerebral  impressions  and  arte- 
rial furrows  ;  a  channel,  narrower  before  than  behind,  passes  over 
it  in  a  longitudinal  direction,  from  the  frontal  crest  which  is  ob- 
served at  the  fore  part,  and  which  has  frequently  a  small  groove 
formed  along  its  whole  extent  for  the  attachment  of  the  falx  major, 
to  the  internal  occipital  protuberance,  where  it  terminates  posteri- 
orly. This  channel,  which  lodges  the  superior  longitudinal  sinus 
of  the  dura  mater,  presents  in  its  middle  part  the  sagittal  suture, 
the  serratures  of  which  are  much  less  distinct  than  on  the  outer 
surface  of  the  cranium,  as  is  indeed  the  case  with  all  the  sutures. 
On  its  sides  it  presents  many  small  irregular  cavities,  v/hich  lodge 
the  bodies  called  glands  of  Pacckioni,  and  the  internal  orifices  of 
the  parietal  holes,  when  they  exist.  We  also  observe  in  the  vault 
of  the  cranium  laterally,  the  coronal  fossae,  the  fronto-parietal  su- 
ture, and  the  parietal  fossae,  separated  from  the  superior  occipital 
by  the  lambdoid  suture,  and  formed  opposite  the  protuberances  of 
the  same  name. 

308.  The  Base  of  the  Cranium,  which  is  flat  and  very  uneven, 
is  formed  by  three  planes  placed  successively  the  one  above  the  other 
from  the  posterior  to  the  anterior  part,  and  representing  by  their 
union  a  sort  of  inclined  surface,  much  lower  behind  and  ex- 
tremely uneven.  The  upper  edges  of  the  processes  of  Ingrassias 
and  the  upper  edges  of  the  petrous  processes  constitute  the  respec- 
tive limits  of  these  three  planes,  and  allow  each  of  them  to  be  exa- 
mined separately. 

309.  The  Jirst  plane  presents,  immediately  before  and  in  the 
middle  line,  the  foramen  ccecum.  This  hole,  which  exists  at  the 
lower  part  of  the  frontal  crest,  is  narrow,  not  very  deep,  and  ap- 
pears to  have  but  doubtful  communications  with  the  outside.  Ber- 
tin*  says  he  has  frequently  seen  its  bottom  perforated  by  another 
canal  which  penetrated  into  the  anterior  cells  of  the  ethmoidal 
notch  of  the  frontal  bone,  and  I  have  made  the  same  observation  ; 
which  would  seem  to  demonstrate  that  this  hole  penetrates  into  the 
cavities  of  the  nostrils.  Petit,  of  the  Academie  des  Sciences,  asserts 

*  Loc.  cit,  vol.  ii.  p.  07. 
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that  it  gives  passage  to  a  small  vein,  which  passes  from  the  nose 
into  the  superior  longitudinal  sinus  of  the  dura  mater.  This  much 
is  certain,  that  a  bristle  or  stylet  cannot  be  passed  through  it,  and 
that  it  is  frequently  formed  at  the  expense  of  the  frontal  and  eth- 
moid bones. 

310.  Behind  the  foramen  ccecum,  are  observed  the  mark  of  the 
union  of  the  frontal  and  ethmoid  bones,  the  crista  galli,  the  olfac- 
tory grooves  with  the  holes  and  fissure  which  they  present,  a  su- 
ture limiting  them  posteriorly,  which  results  from  the  junction  of 
the  sphenoid  with  the  ethmoid  bone,  and  is  continvied  laterally  in- 
to that  formed  by  the  frontal  bone  and  the  processes  of  Ingrassias  ; 
this  suture  is  intersected  at  right  angles  by  two  others,  formed  by 
the  junction  of  the  ethmoid  bone  with  the  frontal,  and  presenting 
in  their  course  two  or  three  apertures,  which  are  the  cranial  orifices 
of  the  internal  orbitar  foramina. 

311.  This  first  plane,  which  is  limited  posteriorly  by  the  surface 
on  which  the  olfactory  nerves  rest,  and  by  the  transverse  channel 
which  corresponds  to  the  commissure  of  the  optic  nerves,  presents 
in  the  same  direction  the  two  optic  holes  and  the  anterior  clinoid 
processes,  which  are  continuous  with  the  posterior  edge  of  the  small 
wings  of  the  sphenoid  bone.  Anteriorly  to  this  edge  is  a  convex 
uneven  surface,  presenting  numerous  cerebral  impressions,  formed 
by  the  frontal  bone  and  the  sphenoid,  and  supporting  on  each  side 
the  anterior  lobe  of  the  brain. 

312.  The  second  plane  is  occupied  in  its  centre  by  the  sella  tur- 
cica, in  which  several  apertures  are  remarked.  This  fossa,  which 
corresponds  to  the  sphenoidal  sinuses,  presents  posteriorly  a  square 
plate,  the  angles  of  which  form  the  posterior  clinoid  processes,  and 
on  its  sides,  the  cavernous  grooves,  together  with  the  cranial  ori- 
fices of  the  two  small  canals  formed  in  the  outer  wall  of  the  sphe- 
noidal sinuses. 

313.  Laterally,  there  is  observed  to  the  right  and  left  a  large 
fossa,  wide  externally,  narrow  within,  of  the  form  of  a  curvilinear 
triangle,  extended  from  the  sphenoidal  fissure  to  the  upper  edge  of 
the  petrous  process.  In  this  fossa  are  remarked  the  spheno-tem- 
poral,  squamous,  spheno-parietal  and  petro-sphenoidal  sutures,  to- 
gether with  the  sphenoidal  fissure  or  foramen  lacerum  anterius,  the 
foramen  rotundum,  the  foramen  ovale,  the  foramen  spinosum,  and 
the  hiatus  of  Fallopius.  There  are  also  observed  in  it  several 
pretty  distinct  mammillary  eminences,  the  foramen  lacerum  medium, 
in  the  margin  of  which  is  the  opening  of  the  carotid  canal,  and 
which  pretty  frequently  even  seems  to  be  distinguished  from  it  by 
a  small  projecting  lamina  of  the  sphenoid  bone  ;  two  arterial  fur- 
rows, which  arise  from  the  spheno-spinous  hole,  and  of  which  the 
largest,  forming  occasionally  a  canal  at  its  commencement,  goes  to 
the  lower  and  anterior  angle  of  the  parietal  bone ;  the  channel 
which  lodges  the  superior  petrous  sinus  ;  the  depression  corres- 
ponding to  the  trunk  of  the  trifacial  nerve ;  and,  lastly,  an  indis- 
tinct hole,   sometimes  wanting  in  adult  age.  frequently  occurring 
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only  on  one  side,  and  situated  between  the  foramen  rotundum  and 
foramen  ovale  of  the  sphenoid  bone  ;  it  gives  passage  to  an  emis- 
sary vein  of  Santorini,  and  has  been  particularly  pointed  out  by 
Yesalius,  on  which  account  it  is  named  by  some  anatomists  the 
Foramen  Vesalii. 

814.  The  third  plane  is  perforated  in  its  middle  part  by  the 
occipital  hole,  whose  orifice  is  wider  here  than  on  the  outside  of  the 
cranium  ;  before  it  are  observed  the  basilar  groove,  formed  by  the 
occipital  and  sphenoid  bones,  and  the  basilar  suture,  which  sepa- 
rates it  transversely  into  two  portions.  This  groove  has  on  its 
sides  two  longitudinal  depressions  which  lodge  the  inferior  petrous 
sinuses ;  it  corresponds  to  the  annular  protuberance  of  the  brain 
and  the  transverse  sinuses  of  the  dura  mater.  It  is  terminated 
above  by  the  quadrilateral  plate  which  limits  the  sella  turcica,  and 
presents,  before  terminating,  and  on  each  side,  a  small  notch  for 
the  passage  of  the  external  oculo-muscular  nerve.  Behind  the 
occipital  hole  is  the  internal  occipital  ridge,  bifurcated  at  its  lower 
part ;  on  its  sides,  are  observed  the  anterior  condyloid  foramina, 
the  inner  orifice  of  which  is  less  raised  than  the  outer,  which  are 
perforated  in  their  course  by  several  small  canals  whioh  transmit 
vessels  to  the  diploe  of  the  occipital  bone,  and  surmounted  by  a 
slightly  projecting  bony  arch  ;  and  two  very  deep  fossje,  formed  by 
a  large  portion  of  the  sphenoid  bone,  the  posterior  surface  of  the 
petrous  process,  and  the  posterior  and  inferior  angle  of  the  parietal 
bone.  In  the  bottom  of  these  fossae,  is  seen  the  mark  of  the  raas- 
toideal  and  petro-occipital  sutures,  which  would  be  continued  in 
the  same  direction  were  they  not  separated  on  each  side  by  the 
foramen  lacerum  posterius  ;  this  hole  is  smaller  on  the  inside  of 
the  cranium  than  on  the  outside,  and  presents  at  its  upper  part 
the  triangular  orifice  of  the  aqueduct  of  the  cochlea,  which  is  closed 
by  the  dura  mater  in  the  recent  state.  It  is  frequently  observed, 
that  on  the  right  side  the  foramen  lacerum  posterius  is  much  larger 
than  on  the  left ;  the  reverse  takes  place,  though  rarely ;  and  some- 
times their  diameters  are  equal. 

315.  A  channel  which  lodges  the  lateral  sinus  of  the  dura  mater 
arises  from  the  foramen  lacerum  posterius  behind,  and  proceeds  to 
the  inner  occipital  protuberance.  Descending  slightly  at  first,  it 
mounts  behind  the  base  of  the  petrous  process,  and  then  proceeds 
in  a  horizontal  direction  to  the  point  where  it  terminates  ;  it  is 
formed  above  by  the  occipital  and  parietal  bones,  in  the  middle  by 
the  temporal,  and  below  by  the  occipital  again.  The  posterior 
condyloid  foramen,  which  presents  many  variations  as  to  number, 
size,  and  direction,  opens  upon  it  near  the  jugular  fossa,  and  the 
mastoid  hole  perforates  it  behind  the  petrous  process.  The  latter 
hole  is  frequently  nothing  but  the  orifice  of  a  canal  which  passes 
in  a  very  oblique  manner  through  the  substance  of  the  temporal 
bone,  and  is  wider  on  the  inside  of  the  cranium  than  on  the  outside. 
It  is  also  frequently  more  distinct  on  the  one  side  than  on  the 
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Other,  or  is  even  entirely  wanting ;  nor  is  it  rare  to  find  it  in  the 
lambdoid  suture. 

The  channel  of  which  we  speak  is  commonly  larger  on  the  right 
side,  which  is  the  cause  of  the  variations  which  we  have  pointed 
out  in  the  size  of  the  foramina  lacera  posteriora.  It  circumscribes 
the  lower  occipital  fosste,  which  receives  the  hemispheres  of  the 
cerebelkirn,  and  is  surmounted  at  its  origin  by  the  internal  auditory 
canal  and  the  oritice  of  the  aqueduct  of  the  vestibule.* 

316.  It  is  only  in  man  that  the  direction  of  the  occipital  hole  is 
horizontal,  and  that  it  is  situated  nearly  in  the  middle  of  the  base 
of  the  cranium.  In  all  other  animals  it  is  oblique,  and  situated 
behind;  sometimes  it  is  even  vertical.  We  shall  presently  see 
what  influence  this  circumstance  has  upon  the  position  of  the  centre 
of  gravity  of  the  head,  and  upon  the  general  attitude. 
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317-  The  slightest  inspection  of  a  cranium  that  has  been  sawn 
horizontally  is  sufficient  to  show,  that  the  part  of  it  which  has  re- 
ceived the  greatest  development  is  situated  at  the  level  of  the  oc- 
cipital hole  and  basilar  groove,  the  place  where  the  cerebrum,  the 
cerebellum,  and  the  medulla  oblongata  unite.  But  if  it  be  desired 
to  determine  the  dimensions  of  this  cavity  in  a  rigorous  manner, 
the  measurements  must  not  be  made  on  the  external  surface,  be- 
cause very  frequently  it  does  not  correspond  with  the  internal, 
either  in  form  or  extent,  on  account  of  the  variations  that  occur 
in  the  development  of  the  different  sinuses  existing  in  the  bones,  as 
well  as  in  the  thickness  of  the  bones  themselves,  which  is  sometimes 
such  that  a  person  whose  head  appears  very  large  may  yet  have  a 
small  brain.  Facts  like  these  are  well  adapted  to  fortify  the  young 
anatomist  against  the  enthusiasm  which  might  be  inspired  by  sys- 
tems purely  hypothetical. 

It  is  by  measuring  in  the  inside  of  the  skull  only  that  we  can 
determine  its  diameters,  of  which  there  are  three  more  important 
than  the  others. 

The  first  or  longitudinal  diameter  extends  from  the  foramen 
coecum  to  the  internal  occipital  protuberance ;  it  is  the  largest,  and 
measures  somewhat  more  than  five  inches. 

The  second  or  transverse  diameter  passes  from  the  base  of  one 
petrous  process  to  that  of  the  other.     It  is  about  five  inches. 

The  third  or  vertical  diameter,  which  is  comprised  between  the 
anterior  extremity  of  the  occipital  hole  and  the  middle  of  the  sa- 
gittal suture,  is  a  few  lines  less  than  the  transverse. 

*  Most  anatomists  divide  each  of  the  planes  above  described  into  three,  wliich 
makes  the  number  of  foss£e  in  the  base  of  the  cranium  nine,  three  middle  and  six 
lateral,  or  rather  three  anterior,  three  middle,  and  three  posterior.  The  sella  tur- 
cica is  the  one  wliich  in  all  cases  occupies  the  centre. 
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These  diameters  must  be  measured  in  adult  heads,  and  from 
the  points  mentioned,  for  the  hnes  that  are  drawn  parallel  to  them 
diminish  in  length  in  proportion  as  they  recede  from  them,  in  what- 
ever direction. 

318.  The  dimensions  of  the  cranium,  which  are  always  much 
greater  than  those  of  the  face,  vary  considerably  in  different  indi- 
viduals, and  we  only  give  them  here  as  something  about  the  me- 
dium ;  for  any  one  of  the  three  diameters  may  predominate  over  the 
others,  always,  however,  by  gaining  at  their  expense,  which  gives 
rise  to  many  varieties  in  the  form  of  different  heads,  although  the 
general  capacity  of  the  cavity  remains  always  pretty  much  the  same.. 
Thus  we  see  broad  heads,  flattened  before  and  behind ;  high  heads, 
in  the  form  of  a  sugar  loaf ;  long  heads,  compressed  laterally  ;  ac- 
cording as  the  transverse,  vertical  or  longitudinal  diameter  is 
largest.  The  seat  of  these  differences  is  always  in  the  arch  of  the 
cranium,  for  the  base  remains  constantly  the  same. 

319-  The  different  regions  of  the  cranium  vary  with  respect  to 
their  thickness,  which  is  pretty  uniform  over  the  vault,  of  which, 
however,  the  upper  part  is  one  of  the  places  in  which  it  is  most 
marked,  it  is  much  diminished  in  the  temporal  and  orbital  regions, 
as  well  as  in  the  lower  part  of  the  occiput.  The  base  of  the  cra- 
nium, which  is  very  thick  opposite  the  petrous  process,  the  body 
of  the  sphenoid  bone,  the  basilar  process,  and  the  ridges  and  pro- 
tuberances of  the  occipital  bone,  is  generally  very  thin  in  the  cere- 
bellar fossse,  the  bottom  of  the  grooves  of  the  cribriform  plate,  the 
part  which  corresponds  to  the  orbits,  in  all  which  places  there  is 
observed  very  little  spongy  tissue. 

The  cranium  is  commonly  thinner  in  children  and  young  people 
than  in  adults  and  aged  persons,  in  whom  it  generally  becomes 
thicker  and  more  spongy,  although  it  also  frequently  becomes 
thinner,  either  over  its  whole  extent,  or  only  in  certain  parts.  It 
would  also  appear  that  it  is  harder  and  thicker  in  persons  affected 
with  mania.  In  the  collection  of  the  Faculty  of  Paris  there  is  a 
skull  of  enormous  thickness  in  this  respect.  In  1742,  Morand  pre- 
sented one  to  the  French  Academy,  the  walls  of  which  were  nine 
lines  thick,  without  any  diploe,  and  uniformly  compact.  Thomas 
Bartholin*  mentions  one  of  which  the  walls  were  also  formed  of  a 
single  layer.  M.  ■iJadelot  some  years  ago  described  a  very  thick 
and  solidified  cranium,  in  which  all  the  holes  which  commonly  give 
passage  to  nerves  were  obliterated.  Various  authors  ■)*  also  men- 
tion that  excrescences,  resembling  horns  of  greater  or  less  size, 
sometimes  rise  from  the  surface  of  the  cranium. 


USES  OF  THE  CRANIUM. 

320.  The  uses  of  the  cranium  are  numerous  and  varied.    We  have 

*  Anatome,  p-  700. 

+  Ambrose  Fare,  Fabricius  of  Hilden,  Severino,  T'l.  Bartholin,  i&c. 
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already  pointed  them  out  in  describing  tliat  cavity  ;  it  will,  there- 
fore be  sufficient  here  to  say  in  a  general  manner,  that  the  cranium 
lodges  the  brain  and  most  of  its  dependencies  ;  that  it  guards  them 
against  external  injuries,  and  sustains  all  their  parts,  either  by  it- 
self or  by  the  points  of  attachment  which  it  furnishes  to  the  folds 
of  the  dura  mater  ;  that  it  serves  for  the  articulation  of  the  head 
with  the  trunk  properly  so  called ;  aifords  a  fulcrum  for  the 
motions  which  the  lower  jaw  performs  on  the  upper ;  transmits  ex- 
ternally nerves  and  vessels ;  allows  others  to  enter  into  its  interior  ; 
gives  attachment  to  a  great  number  of  muscles  ;  contains  the  or- 
gans of  hearing,  &c. 
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COXFORMATIO^r. 

321.  Without  reckoning  the  hyoid  bone,  which  belongs  to  the 
face  only  as  a  very  remote  appendage,  and  which  does  not  really 
enter  into  its  composition,  we  shall  distinguish  in  this  part  of  the 
head,  which  is  very  symmetrical,  several  very  unequal  regions, 
which  we  shall  describe  in  succession,  with  the  exception  of  that 
which  occupies  the  upper  part,  and  which  is  confounded  with  the 
cranium.  Nor  shall  we  here  ti'eat  particularly  of  the  sutures,  as 
we  did  with  respect  to  the  cranium  (282),  for  they  have  no  longer 
the  same  mutual  relations. 

322.  Anterior  Region.  This  is  what  constitutes  the  Face,  pro- 
perly speaking.  It  extends  vertically  from  the  upper  edge  of  the 
nasal  bones  to  the  chin  ;  its  external  limits  are  formed  by  the 
cheek  bones,  the  projecting  ridge  which  descends  under  the  malar 
tuberosity,  and  the  external  oblique  line  of  the  lower  jaw.  It  is 
very  broad  at  its  upper  part,  and  especially  between  the  two  cheek 
bones ;  but  the  breadth  gradually  diminishes  from  the  upper  third 
downwards. 

423.  At  the  middle  and  upper  part  of  this  region,  there  are  ob- 
served marked  inequalities  which  connect  the  nasal  bones  with  the 
frontal,  and  form  a  suture  which  surmounts  the  Nose  itself,  a  pyra- 
midal eminence,  more  or  less  prominent  in  different  subjects,  which 
forms  a  sort  of  vault  inclined  forwards,  narrow  above,  broad  below, 
longitudinally  concave  in  the  former  direction,  convex  in  the  latter, 
and  much  prolonged  below  by  its  lateral  parts,  which  are  directed 
outwards.  This  vault  is  formed  by  the  nasal  bones  and  the  nasal 
processes  of  the  maxillary  bones  ;  it  is  intersected  in  the  middle 
by  a  longitudinal  suture,  sometimes  inclined  on  one  or  other  side, 
or  even  presenting  sinuous  curves,  which  results  from  the  union  of 
the  nasal  bones  by  mere  juxta-position  without  denticulations.  On 
the  sides  of  this  suture  are  the  insertions  of  the  pyramidal  muscles 
of  the  nose,  and  one  or  more  small  vascular  apertures,  as  well  as 
another  longitudinal  suture  formed  by  the  nasal  bones  and  the  na- 
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sal  process  of  the  maxillary  bones,  which  is  also  commonly  the  re- 
sult of  a  mere  apposition  of  surface,  although  in  many  cases  one  of 
the  surfaces  presents  small  straight  projections,  which  are  received 
into  cavities  formed  in  the  other  (233). 

324.  The  denticulations  at  the  top  of  the  nose  are  continued  la- 
terally over  the  summit  of  the  nasal  processes  of  the  upper  maxil- 
lary bones,  and  seem  intersected  by  the  lower  and  lateral  parts  of 
the  margin  of  the  orbits,  which  present  below,  the  articulation  of 
the  malar  tuberosity  with  the  cheek  bone,  and  outwards  and  a  lit- 
tle upwards,  inequalities  which  occupy  the  upper  angle  of  the  lat- 
ter bone.  Behind,  and  a  little  below  these  margins  on  each  side, 
are  the  malar  holes  and  the  insertions  of  the  large  and  small  zygo- 
matic muscles  into  the  cheek  bone,  which,  a  little  to  the  inside, 
forms  a  suture  with  the  maxillary  bone.  This  suture  limits  the 
canine  fossa  above,  and  terminates  at  the  concave  ridge  which  de- 
scends from  the  malar  tuberosity,  and  which  limits  that  fossa  be- 
hind. Above  the  canine  fossa  is  the  infra-orbitar  hole,  and  below, 
the  insertion  of  the  canine  muscle. 

325.  Between  the  two  canine  fossae  and  under  the  nose,  is  ob- 
served the  anterior  orifice  of  the  nasal  fosscE,  (apertura  nao-ium 
anterior)  which  is  heartshaped,  broader  below  than  above,  and 
formed  by  the  nasal  and  upper  maxillary  bones.  It  is  sharp  and 
uneven  in  its  upper  part,  and  rounded  below ;  above  and  in  the 
middle,  it  presents  a  prominence  formed  by  the  union  of  the  nasal 
bones,  and  limited  laterally  by  the  small  notches  which  gives  pass- 
age to  the  branches  of  the  internal  nasal  nerve.  Below,  it  presents 
the  anterior  nasal  spine,  which  svirmounts  a  vertical  suture,  with- 
out denticulations,  on  the  sides  of  which  are  the  myrtiform  fossee, 
which  is  produced  by  the  articulation  of  the  upper  maxillary  bones 
with  each  other.  This  suture  forms  a  right  angle  with  the  upper 
alveolar  border,  under  which  are  seen  the  aperture  of  the  mouth 
and  the  two  dentar  arches. 

326.  These  two  arches,  which  are  formed  by  the  teeth  arranged 
in  continuous  series,  are,  as  has  already  been  said  (274)  most  com- 
monly of  a  parabolic  form  ;  sometimes  their  curve  belongs  to  the 
half  of  an  ellipse  or  oval ;  and  occasionally  they  form,  angles  at  the 
part  where  the  incisors  meet  the  canine  teeth.  The  upper  arch  is 
a  little  wider  than  the  under,  on  which  account,  the  latter  appears 
embraced  by  it,  when  the  jaws  are  brought  together. 

327.  The  free  edge  of  these  arches  is  undulated  in  such  a  man- 
ner, that  in  the  upper  jaw  it  descends  slightly  from  the  first  inci- 
sor to  the  second  molar  on  each  side,  and  again  ascends,  which 
renders  it  necessary  for  the  last  teeth  of  the  lower  jaw  to  be  situ- 
ated higher  in  order  to  reach  the  corresponding  teeth  in  the  upper 
jaw.  This  arrangement  is  particularly  evident  in  the  heads  of 
women.  This  edge  is  simple  at  its  fore  part,  but  posteriorly  pre- 
sents two  lips,  on  account  of  the  greater  breadth  of  the  molar  teeth. 
The  outer  lip  is  sharper  in  the  upper  jaw  than  the  inner ;  but  the 
reverse  is  observed  in  the  lower  jaw. 
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328.  From  the  first  incisor  to  the  first  large  molar,  the  teeth 
gradually  increase  in  size,  and  afterwards  diminish  ;  their  length, 
however,  is  in  general  uniform,  otherwise  mastication  would  be 
hampered ;  the  intervals  by  which  they  are  separated  are  very 
small ;  but  they  are  always  more  extensive  towards  the  roots,  which 
gives  them  a  triangular  form  (207)- 

329.  If  we  are  to  give  credit  to  observers,  the  dentar  arches 
have  sometimes  been  seen  double  or  even  triple.  One  of  the  sons 
of  Columbus  furnished  that  anatomist  with  an  example.  Accord- 
ing to  Thomas  Bartolin,  Louis  XIII.  of  France  presented  the  same 
anomaly.  This  arrangement,  however,  is  of  rare  occurrence  ;  but 
it  not  unfrequently  happens,  in  consequence  of  some  disorder  in  the 
second  dentition,  that  some  of  the  teeth  are  double. 

330.  Below  the  inferior  dentar  arch,  there  are  observed,  in  the 
middle  line,  the  symphysis  and  eminence  of  the  chin,  and  on  each 
side,  the  mental  hole,  the  external  oblique  line,  and  the  insertion 
of  the  levator  menti,  the  depressor  labii  inferioris,  depressor  anguli 
oris,  and  the  platysma  myoides. 

331.  Posterior  or  Guttural  Region.  This  region  is  mvich 
broader  than  high,  and  extends  transversely  from  one  of  the  paro- 
tideal  edges  of  the  lower  maxillary  bone  to  the  other,  and  vertical- 
ly from  the  posterior  nasal  spine  to  the  upper  edge  of  the  vomer. 
In  the  middle,  it  presents  the  posterior  edge  of  this  bone,  and  its 
articulation  with  the  palate  bones.  On  the  sides,  there  is  first  ob- 
served the  posterior  aperture  of  the  nasal  fossce  {apertura  nari- 
um  posterior),  which  is  higher  than  broad,  and  of  an  elliptical 
form.  At  the  upper  part  of  this  orifice,  is  the  portion  of  theptery- 
go-palatine  canal,  which  is  formed  in  the  palate  bone ;  at  its  out- 
er part,  is  seen  the  tuberosity  of  the  palate  bone  ;  and  externally  of 
the  latter,  between  it  and  the  rami  of  the  jaw,  there  occurs  an  empty 
space,  filled  in  the  recent  state  by  the  outer  pterygoid  muscle. 
Lastly,  the  parotideal  edge  of  the  lower  jaw  limits  this  region  later- 

332.  Inferior  or  Palatini  Region.  This  region  is  naturally  di- 
vided into  two  portions,  one  superior  and  horizontal,  named  the 
vniilt  of  the  palate ;  the  other  vertical  and  inferior ;  the  latter  is 
formed  by  the  inner  surface  of  the  dentar  and  alveolar  arches,  and 
by  the  lower  maxillary  bone ;  the  former,  by  the  upper  maxillary 
and  palate  bones  united. 

333.  The  palatine  vault,  which  is  invested  with  the  membrane 
of  the  same  name,  is  of  a  parabolical  form,  and  intersected  longi- 
tudinally by  a  suture,  formed  by  the  union  of  the  palate  and  su- 
perior maxillary  bones  with  their  fellows  of  the  opposite  side  ;  this 
suture,  which  is  destitute  of  indentations,  is  terminated  posteriorly 
by  the  posterior  nasal  spine,  to  v/hich  js  attached  the  levator 
uvulae,  and  ends  anteriorly  at  the  lower  orifice  of  the  anterior 
palatine  canal.  This  orifice,  which  is  at  first  very  wide,  soon  con- 
tracts, and  then  presents  three  apertures ;  two  smaller  lateral,  si- 
tuated the  one  to  the  left  and  behind,  the  other  to  the  right  and 
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before,  and  a  larger,  middle  and  posterior,  which  is  the  termination 
of  the  canal  itself;  the  two  smaller  orifices  give  passage  to  the 
naso-palatine  nerves,  while  the  canal  which  contains  a  nervous 
ganglion  of  a  peculiar  structure,  bifurcates  as  it  ascends  in  such  a 
manner  as  to  open  into  each  of  the  two  nasal  fossae  separately. 
On  each  side  of  the  inferior  orifice  of  the  palatine  canal,  there  are 
also  seen  the  foramina  incisiva,  which  are  formed  in  the  poste- 
rior lip  of  the  anterior  part  of  the  alveolar  margin,  and  are  much 
more  distinct  in  young  subjects  than  in  adults.  A  probe  intro- 
duced at  the  aperture,  penetrates  into  the  alveoli  of  the  incisors. 

334.  The  longitudinal  suture,  which  we  have  just  described,  is 
intersected  posteriorly  at  right  angles  by  another  transverse  su- 
ture, which  is  formed  by  the  junction  of  the  palate  and  maxiUary 
bones.  It  is  limited  on  each  side  by  a  very  uneven  and  slightly 
concave  surface,  which  presents  posteriorly  the  small  ridge,  to  which 
the  circumflexus  palati  muscle  is  attached,  and  the  orifice  of  the 
posterior  palatine  canal,  which  ascends  between  these  two  bones, 
and  gives  rise,  in  its  course,  to  two  or  three  small  accessory  palatine 
canals,  which  open  vipon  the  tuberosity  of  the  palate  bone.  It 
transmits  the  vessels  and  nerves  which  bear  its  name. 

335.  The  vertical  portion  of  this  palatine  region  presents  the 
posterior  surface  of  the  two  alveolar  and  dentar  arches,  separated 
by  the  aperture  of  the  mouth  ;  the  posterior  part  of  the  symphysis 
of  the  chin  ;  the  genial  processes  ;  the  two  internal  oblique  lines  ; 
the  fossae,  in  which  are  contained  the  sublingual  and  submaxillary 
glands  ;  the  insertions  of  various  muscles  already  mentioned,  and 
the  base  of  the  jaw. 

336.  Lateral  or  Zygomatic  Regions.  Each  of  these  regions  is 
composed  of  two  distinct  parts,  between  which  is  observed  the 
empty  space,  which  we  have  already  pointed  out  in  describing  the 
guttural  region.  One  of  these  portions,  which  is  external,  is  form- 
ed by  the  ramus  of  the  lower  jaw,  which  must  be  removed  to  see 
the  other  portion,  which  is  internal,  and  limited  anteriorly  by  the 
ridge,  which  separates  the  canine  fossa  from  the  maxillary  tubero- 
sity. This  tuberosity,  on  which  are  observed  the  orifices  of  the 
posterior  dentar  canals,  seems  to  form  the  greater  part  of  this  re- 
gion ;  inferiorly,  it  is  articulated  to  the  palate  bone  by  means  of 
a  small  vertical  suture,  behind  which  there  occurs  an  excessively 
narrow  triangular  surface,  belonging  to  the  palate  bone,  and  arti- 
culating posteriorly  to  the  pterygoid  process.  At  its  upper  part, 
above  the  tuberosity,  is  a  portion  of  the  upper  maxillary  bone, 
which  contributes  to  the  formation  of  the  Pterygo-maxillary  Fis- 
sure ;  and  behind  it,  there  is  observed  a  vertical  suture,  formed  by 
the  meeting  of  that  bone  and  the  palate  bone.  It  is  in  this  suture 
that  the  upper  orifice  of  the  posterior  palatine  canal  is  formed.  All 
this  region  is  surmounted  by  a  large  oblique  surface,  which  forms 
part  of  the  orbit. 

337-  Among  the  canals  formed  upon  the  maxillary  tuberosity 
under  the  name  of  posterior  dentar,  there  is  one  which  penetrates 
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almost  directly  into  the  alveolus  of  the  wisdom  tooth;  another 
opens  into  the  cavity  of  the  maxillary  sinus ;  a  third,  which  is 
lodged  in  the  substance  of  the  wall  of  that  sinus,  divides  into  seve- 
ral branches  as  it  passes  above  the  roots  of  the  molar  teeth. 


DIMENSIONS  OF  THE  FACE. 

338.  The  face  is  of  much  less  extent  than  the  cranium,  and 
does  not  form  more  than  a  third  of  the  head  in  the  adult.  Its 
middle  vertical  diameter  is  much  longer  before  than  behind,  where 
it  is  represented  by  the  guttural  edge  of  the  vomer,  while  in  the 
former  direction,  it  extends  from  the  chin  to  the  upper  part  of  the 
nose.  The  breadth  of  the  face  is  nearly  the  same  before  and  be- 
hind, where  it  is  limited  on  each  side  by  the  parotideal  edge  of  the 
inferior  maxillary  bone;  but  anteriorly  it  is  greater  above  than  below, 
as  we  have  already  said  (322).  The  place  where  the  transverse 
diameter  is  shortest,  is  between  the  two  maxillary  tuberosities.  The 
longitudinal  diameter  has  also  nearly  equal  dimensions  above, 
where  it  extends  from  the  root  of  the  nose  to  the  sphenoidal  pro- 
cess of  the  palate  bone,  and  below,  where  it  is  carried  from  the  chin 
to  the  middle  of  a  line  drawn  from  one  angle  of  the  lower  jaw  to 
the  other ;  but  at  the  middle  part  it  is  mvich  diminished,  and  is  li- 
mited by  the  two  nasal  spines. 


OF  THE  HEAD  IN  GENERAL. 

339-  We  mentioned  that  the  head  is  the  upper  extremity  of  the 
trunk,  and  that  therefore  it  is  properly  speaking  an  appendage  of 
it.  This  we  hope  to  render  evident  by  showing,  with  M.  Dume- 
ril,*  that  the  head  is  merely  a  vertebra  of  which  the  different  parts 
are  excessively  enlarged  and  form  separate  pieces.  In  fact,  the  occi- 
pital hole  may  be  considered  as  being  the  commencement  of  the 
spinal  canal ;  the  basilar  process  and  the  body  of  the  sphenoid 
bone  correspond,  in  their  structure  and  uses,  to  the  bodies  of  the 
vertebras,  whose  articular  processes  are  represented  by  the  occipital 
condyles,  while  the  external  occipital  protuberance,  and  the  bony 
spaces  comprised  beneath  it,  are  analogous  to  their  spinous  pro- 
cesses and  laminse,  and,  lastly,  the  transvere  processes  are  repre- 
sented by  the  mastoid  processes  of  the  temporal  bone.  This  strik- 
ing analogy  is  further  strengthened  by  a  comparison  of  the  muscles 
which  serve  to  move  the  spine  and  the  head,  and  by  the  examina- 
tion of  the  various  modifications  which  these  two  parts  present  in 
the  different  classes  of  animals.  It  is,  moreover,  somewhat  re- 
markable, that  this  analogy  should  be  more  especially  evident  in 
the  part  of  the  skull  in  which  the  commencement  of  the  spinal  mar^ 
row  is  lodged. 

*  Memoir  read  to  the  Institute,  tlie  15tli  and  22d  February  1808. 
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340.  The  head,  when  placed  on  a  horizontal  plane,  rests  upon 
the  incisors  and  occipital  condyles  ;  the  latter  are  so  disposed  as 
to  be  opposite  the  middle  of  a  line  drawn  from  these  teeth  to  the 
most  prominent  point  of  the  occiput :  it  is  here,  therefore,  that 
the  centre  of  gravity  of  the  head  is  placed,  and  this  is  the  reason 
why  it  is  so  well  kept  in  equilibrium  upon  the  spine.  The  plane 
of  the  occipital  hole  is  also  parallel  to  the  plane  of  the  palate,  and 
it  is  for  this  reason  that  we  have  the  mouth  turned  forwards. 

It  is,  however,  in  the  European  only  that  we  find  these  disposi- 
tions exactly  such  as  we  have  represented  them.  In  the  negro,  the 
anterior  portion  of  the  line  mentioned  is  longer  than  the  posterior, 
on  account  of  the  protrusion  of  the  jaws  ;  and  in  proportion  as  we 
descend  toward  the  lower  orders  of  vertebrate  animals,  we  find  this 
peculiarity  more  distinctly  marked,  as  Daubenton  has  observed ; 
for  in  them  not  only  are  the  jaws  elongated,  but  the  condyles  are 
also  removed  backwards. 

341.  Although  formed  of  the  cranium  and  face,  which  we  have 
already  fully  described,  the  head  still  presents  to  our  observation 
several  circumstances  resulting  from  the  union  of  these  two  parts. 
Thus,  in  the  first  place,  four  large  cavities  are  formed  in  the  head 
at  the  expense  of  the  skull  and  face  together.  These  are  the  Or- 
hitar  Fosscb,  which  contain  the  organs  of  vision,  and  the  Nasal 
FosscB,  in  which  are  placed  the  organs  of  smell.  There  are  also 
two  cavities  which  occupy  its  lateral  regions,  and  which  are  named 
the  Zygomatic  Fosscb.  Lastly,  the  Temporal  Fosses,  which  we 
have  seen  formed  in  a  great  measure  by  the  cranium  are  complet- 
ed by  the  face. 


OF  THE  OEBITS. 

342.  The  Orbits  (Orbitce),  which  are  situated  on  each  side,  and 
in  the  upper  part  of  the  anterior  region  of  the  head,  and  are  per- 
fectly similar  to  each  other,  have  the  form  of  a  pyramid  with  the 
base  turned  forwards,  but  whose  axis,  being  directed  obliquely  in- 
wards, causes  the  summit  to  incline  in  that  direction.  Their  walls 
represent  four  triangular  surfaces,  which  unite  so  as  to  form  laterally 
retiring  angles. 

343.  The  upper  wall  or  vault  (lacunar  07'hitcB),  is  slightly  in- 
clined backwards  ;  it  is  concave  and  formed,  anteriorly  by  the 
frontal  bone,  posteriorly  by  the  process  of  Ingrassias;  near  its  sum- 
mit, and  to  the  inside  it  presents  the  optic  hole,  which  is  directed 
obliquely  backwards  and  inwards,  so  that  were  its  axis  prolonged, 
it  would  intersect  the  one  on  the  other  side  at  the  pituitary  fossa. 
Before  it,  is  a  portion  of  the  sphenoidal  suture  of  the  cranium, 
(282)  ;  and  altogether  anteriorly  there  are  observed,  to  the  out- 
side, the  small  fossa  which  lodges  the  lachrymal  gland,  and  inter- 
nally the  inequalities  to  which  the  cartilaginous  pulley  of  the  ob- 
liquus  superior  muscle  of  the  eye  is  attached. 
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344.  The  Lower  Wall  or  the  Floor  of  the  Orbit  is  necirly  plain, 
and  inclined  outwards  and  downwards.  It  is  formed  at  its  fore 
part  by  the  cheek  bone  ;  in  the  middle  by  the  orbitar  surface  of 
the  upper  maxillary  bone  ;  posteriorly  and  inwards,  by  one  of  the 
small  sui'faces  of  the  anterior  process  of  the  upper  edge  of  the 
palate  bone  (215)  ;  and  it  is  intersected  at  the  point  where  these 
three  bones  meet,  by  two  sutures  whose  denticulations  are  not  very 
distinct,  and  of  which  the  posterior  is  of  very  small  extent.  At  its 
posterior  and  external  part,  is  seen  the  infra-orbitar  groove,  to 
w- hich  succeeds  the  canal  of  the  same  name. 

345.  The  Outer  Wall  is  plain,  and  is  formed  in  two  posterior 
thirds,  by  the  sphenoid  bone,  and  in  the  anterior  third  by  the 
malar.  A  vertical  suture,  with  large  serratures,  marks  the  place 
where  these  two  bones  unite,  and  at  its  fore  part  are  observed  the 
internal  orifices  of  the  malar  holes. 

346.  The  Inner  Wall  is  of  much  smaller  extent  than  the  others. 
It  is  smooth  and  perfectly  plain ;  three  bones  enter  into  its  com- 
position ;  the  lachrymal  before,  the  ethmoid  in  the  middle,  and  the 
sphenoid  behind.  Two  vertical  sutures  result  from  the  juxtaposi- 
tion of  these  bones,  and  present  themselves  under  the  appearance 
of  two  slightly  uneven  and  very  narrow  slits. 

347-  The  Upper  Wall  in  uniting  with  the  inner  and  outer,  forms 
two  retiring  angles.  The  first  of  these  angles  contains,  anteriorly, 
the  suture  which  results  from  the  articulation  of  the  frontal  and 
lachrymal  bones,  and  a  little  behind  this,  the  ethmoidal  suture 
of  the  cranium,  (290),  in  which  are  seen  the  internal  orbitar 
foramina,  to  the  number  of  two  or  three.  The  second  presents  pos- 
teriorly the  sphenoidal  fissure ;  in  the  middle,  a  part  of  the  sphenoidal 
suture  of  the  cranium  (282),  and  anteriorly  the  articulation  of 
the  frontal  to  the  malar  bone. 

348.  The  Lower  Wall  also  forms  two  retiring  angles  where  it 
joins  the  inner  and  outer  walls.  The  first  presents  the  suture 
which  results  from  the  articulation  of  the  upper  maxillary  and  pa- 
late bones  to  the  lachrymal  and  ethmoid.  The  second  is  perforat- 
ed posteriorly  by  the  Spheno-maxillary  or  Inferior  Orbitar  Fis- 
sure. This  fissure  is  formed  at  its  upper  part  by  the  sphenoid 
bone,  below  by  the  upper  maxillary  bone,  anteriorly  by  the  malar 
bone,  and  posteriorly  by  the  palate  bone.  It  is  less  wide  in  the 
middle  than  at  its  extremities,  is  closed  up  by  fat  in  the  recent 
state,  and  gives  passage  merely  to  a  few  vascular  and  nervous  rami- 
fications. 

349.  The  Circumference  of  the  orbit,  or  its  base,  is  irregularly 
quadrilateral,  wider  externally  than  internally,  directed  obliquely 
downwards  and  outwards,  and  presents,  at  its  upper  part,  the  or- 
bitar arch  and  superciliary  hole,  and  at  its  lower,  the  articulation 
of  the  malar  tuberosity  with  the  cheek  bone.  It  presents  exter- 
nally a  short,  denticulated  suture  formed  by  the  cheek  bone  and 
the  external  orbitar  process  of  the  frontal  bone ;  and  internally  the 
Lachrymal  Groove,  formed  by  the  os  unguis  and  the  nasal  process 
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of  the  upper  maxilLary  bone,  and  consequently  divided  into  two 
portions  by  a  longitudinal  suture.  This  groove,  which  lodges  the 
lachrymal  sac,  terminates  below  in  the  Nasal  Canal.  The  circum- 
ference of  the  orbit  gives  attachment  particularly  to  the  orbicvdaris 
palpebrarum. 

350.  The  Axis  of  the  orbit,  which  forms  a  slight  angle  with  that 
of  the  optic  hole,  is  however,  like  it,  placed  so  obliquely  that  it 
would  meet  posteriorly  that  of  the  opposite  side,  but  at  a  point  be- 
hind the  intersection  of  the  axes  of  the  optic  holes.  The  inner 
wall  alone  proceeds  directly  backwards,  parallel  to  that  of  the  other 
orbit.     The  three  others  are  inclined. 

351.  From  what  has  been  said,  it  is  seen  that  the  bones  which 
enter  into  the  composition  of  the  orbit,  are  the  sphenoid,  ethmoid, 
frontal,  upper  maxillary,  palatine,  lachrymal  and  malar  bones. 


OF  THE  NASAL  FOSS/E. 

{Cavum  nasi ;  nares  internee.) 

352.  These  cavities  are  of  an  irregular  form,  v/hich  however  is 
nearly  that  of  a  parallelopiped  ;  they  are  broader  below  than  above, 
but  longer  in  the  latter  direction,  higher  in  the  middle  than  before 
and  behind,  and  present  several  appendages,  which  are  formed  by 
the  different  sinuses  that  exist  in  the  bones  of  the  head,  and  of 
which  we  have  already  spoken.  They  are  not  exactly  similar,  the 
right  to  the  left ;  they  are  separated  from  each  other  by  an  inter- 
mediate septum  (septmn  narium),  formedhy  the  perpendicular  plate 
of  the  ethmoid  bone  above,  and  the  vomer  below  and  at  the  back 
part ;  and  occupy  the  space  situated  beneath  the  anterior  part  of 
the  base  of  the  cranium,  above  the  mouth,  between  the  orbits,  the 
canine,  temporal  and  zygomatic  fossae,  and  before  the  guttural  ca- 
vity. Their  walls,  which  are  four  in  number,  terminate  anteriorly 
at  the  nose,  and  posteriorly  at  the  throat. 

353.  The  Upper  Wall  or  Vault  of  the  nasal  fossae  is  disposed 
in  three  different  directions ;  anteriorly,  where  it  is  formed  by  the 
bones  of  the  nose,  it  looks  backwards  and  downwards ;  in  the  mid- 
dle, where  there  is  seen  the  cribriform  plate  of  the  ethmoid  bone, 
it  is  horizontal ;  posteriorly,  where  it  belongs  to  the  body  of  the 
sphenoid  bone,  it  is  turned  forwards  and  downwards. 

In  the  first  portion,  is  observed  the  inner  surface  of  the  nose, 
much  narrower  than  the  outer,  surmounted  by  a  crest  towards  the 
middle  line,  concave  transversely,  straight  from  above  downwards, 
marked  with  a  furrow  for  the  internal  nasal  nerve,  and  perforated 
with  one  or  two  small  vascular  apertures.  It  presents  externally 
the  suture,  which  joins  the  nasal  process  of  the  upper  maxillary 
bone  to  the  nasal. 

At  the  union  of  the  anterior  with  the  middle  portion,  there  is 
observed  a  somewhat  indistinct  suture,  formed  by  the  nasal  notch 
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of  the  frontal  bone  and  the  bones  of  the  nose ;  then  a  small  con- 
cave longitudinal  surface,  marked  on  the  sides  of  the  nasal  spine 
of  the  frontal  bone,  and  applied  posteriorly  upon  the  cribriform 
plate,  the  holes  and  small  fissures  of  which  are  perceived  farther 
back.     This  part  of  the  vault  is  very  thin  and  narrow. 

Posteriorly,  the  cribriform  plate  forms  a  suture  with  the  sphe- 
noid bone  and  its  turbinated  bone.  It  is  there  that  the  third  por- 
tion commences,  in  which  are  observed  the  lower  and  inner  surfaces 
of  the  sphenoidal  turbinated  bone,  and  the  orifice  of  the  sphenoidal 
sinuses,  which  they  concur  to  form,  and  which  is  sometimes  want- 
ing, as  has  been  observed  by  Ingrassias,  Reininger,  Schneider,  and 
some  others.  Very  different  from  what  it  appears  in  a  sphenoid 
bone  separated  from  the  others,  here  this  aperture  is  narrow  and 
regularly  rounded,  and  it  always  occupies  the  upper  region  of  the 
sinus.  Lastly,  beneath  this  latter,  is  the  articulation  of  the  vomer 
with  the  sphenoid  bone.  This  region  of  the  nasal  fossse  is  extreme- 
ly thick,  and  of  much  greater  extent  than  it  seems  at  first  sight  to 
be,  on  account  of  the  existence  of  the  sinus,  which  prolongs  it  be- 
hind, and  thus  augments  its  surface. 

354.  The  Lower  Wall  or  Floor  of  the  nasal  fossse  is  rectilinear, 
and  does  not  vary  its  direction  like  the  vault.  It  is  concave  trans- 
versely, and  slightly  inclined  backwards.  Behind  the  superior  ori- 
fice of  the  anterior  palatine  canal,  it  descends  a  little  forwards,  after 
being  raised  for  a  moment,  and  anteriorly  it  is  prolonged  a  little 
more  on  the  inner  side  than  on  the  outer,  on  account  of  the  ante- 
rior nasal  spine.  There  is  observed  upon  it  the  orifice  of  which 
we  have  just  made  mention  :  and  just  at  the  point  of  junction  of 
the  vomer  with  the  maxillary  bone,  is  seen  the  entrance  of  the  small 
canal  for  the  naso-palatine  nerve,  which  is  pretty  constantly  pre- 
ceded by  an  arterial  groove.  Toward  the  posterior  third  of  this 
wall,  there  is  a  kind  of  squamous  suture,  formed  by  the  palatine 
and  upper  maxillary  bones,  and  which  is  here  much  less  distinct 
than  it  is  on  the  palatine  arch.  Posteriorly,  it  is  terminated  by  a 
notched  edge,  which  is  somewhat  raised,  and  by  the  posterior 
nasal  spine. 

355.  The  Inner  Wall  of  the  nasal  foss«  is  the  least  complicat- 
ed, and  is  formed  by  one  of  the  surfaces  of  the  septum  which  sepa- 
rates these  cavities.  Sometimes  this  septum  is  deflected  to  the 
one  side,  which  is  most  commonly  the  right,  as  Haller  has  observed; 
it  is  then  observed  that  the  inner  wall  of  one  of  the  nasal  fossae  is 
concave,  and  the  other  convex.  In  other  circumstances,  on  ac- 
count of  the  vertical  plate  of  the  ethmoid  bone  being  laterally 
united  to  the  anterior  edge  of  the  vomer,  there  occurs  on  one 
side  a  prominent  oblique  line,  and  on  the  other  a  corresponding 
groove  ;  or  there  may  also  be  observed  an  aperture  of  greater  or 
less  size. 

This  septum  is  composed  of  the  vomer,  the  perpendicular  plate 
of  the  ethmoid  bone,  a  crest  of  the  frontal  bone,  another  of  the 
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nasal  bones,  and  a  third  formed  by  the  upper  maxillary  and  palate 
bones. 

It  is  marked  by  numerous  vascular  and  nervous  furrows  ;  pre- 
sents at  its  upper  part  the  lower  orifices  of  the  internal  olfactory 
canals ;  is  cut  anteriorly  by  a  large  triangular  notch ;  and  is  ter- 
minated behind  by  the  guttural  edge  of  the  vomer. 

356.  The  Outer  Wall  of  the  nasal  fossae  is  that  which  presents 
the  most  important  object  of  examination.  At  its  upper  and  fore 
part,  there  is  first  observed  the  union  of  some  transparent  and  irre- 
gular lamellae  of  the  ethmoid  bone  with  the  frontal  bone,  and  the 
nasal  process  of  the  upper  maxillary  bone,  of  which  the  internal 
surface  is  seen  a  little  beneath,  where  it  forms  part  of  the  middle 
meatus.  A  little  farther  back,  is  a  rugose  and  quadrilateral  sur- 
face of  the  ethmoid  bone,  perforated  by  a  great  number  of  olfac- 
tory canals,  shaped  like  the  point  of  a  pen,  more  or  less  long  and 
oblique.  This  surface  becomes  convex  posteriorly,  and  directs  it- 
self outwards  to  unite  with  the  sphenoidal  turbinated  bone,  and 
with  the  sphenoid  bone  itself.  From  this  arrangement,  there  re- 
sults a  vertical  channel  between  the  body  of  the  sphenoid  bone  and 
the  lateral  masses  of  the  ethmoid,  which  ends  above  at  the  orifice 
of  the  sphenoidal  sinus,  and  below  at  the  superior  meatus.  This 
same  surface  is  prolonged  forwards  over  the  middle  turbinated  bone; 
but,  posteriorly,  it  is  suddenly  limited  by  the  superior  turbinated 
hone,  which  is  formed  by  a  thin  plate  of  the  ethmoid  bone,  inclined 
downwards  and  backwards,  convex  internally,  concave  outwards, 
limited  anteriorly  by  a  cul-de-sac,  gradually  terminated  behind  to- 
wards the  vertical  channel,  and  below,  determining  the  form  and 
extent  of  the  superior  meatus. 

357-  This  meatus  is  a  kind  of  horizontal  channel,  occupying 
only  the  posterior  part  of  the  wall  which  we  are  describing,  perfo- 
rated anteriorly  by  one  or  two  apertures,  which  lead  into  the  pos- 
terior cells  of  the  ethmoid  bone,  and  posteriorly  by  the  spheno-pa^ 
latine  hole,  which  is  formed  by  the  palate  bone,  the  sphenoid  bone, 
and  frequently  by  its  turbinated  bone,  which  is  sometimes  double, 
and  which  always  perforates  directly  the  outer  wall  of  the  nasal 
fossae  from  within  outwards.  This  hole  gives  passage  to  the  nerves 
and  vessels  of  the  same  name,  and  opens  into  the  spheno-max- 
illary  fossa. 

358.  Beneath  the  superior  meatus,  is  the  middle  or  ethmoidal 
turbinated,  hone,  larger  and  more  curved  than  the  upper,  thin 
above  and  thick  below,  convex  inwards,  and  concave  externally ; 
its  surface  is  wrinkled,  and  sometimes  the  small  olfactory  channels 
are  prolonged  as  far  as  its  lower  edge.  It  belongs  to  the  ethmoid 
bone,  and  is  terminated  behind  by  free  inequalities.  It  occupies 
only  about  the  middle  third  of  the  outer  wall  of  the  nasal  fossae, 
and  principally  forms  their  middle  meatus. 

359-  This  meatus  is  of  much  greater  extent  than  the  upper,  and 
presents  from  before  backwards,  1°,  A  portion  of  the  inner  sur- 
face of  the  nasal  process  of  the  upper  maxillary  bone ;  2°,  A  su- 
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ture  which  it  forms  with  the  lachrymal  bone ;  S°,  The  anterior 
part  of  the  inner  surface  of  the  latter  bone,  the  pores  with  which 
it  is  perforated,  and  its  union  with  the  ethmoid  bone ;  4°,  A  por- 
tion of  this  latter,  which  has  a  lacerated  appearance,  and  is  arti- 
culated to  the  upper  maxillary  bone ;  5°,  The  infundibulum^  which 
leads  into  the  anterior  ethmoid  cells,  and  frontal  sinus ;  6°,  The 
entrance  of  the  maxillary  sinus,  which  is  contracted  by  the  ethmoid 
bone,  the  inferior  turbinated  bone,  and  the  palate  bone,  and  situ- 
ated toward  the  posterior  third  of  the  wall,  always  above  the  floor 
of  the  sinus  ;  this  aperture  is  sometimes  double,  and  is  further 
contracted,  in  the  recent  state,  by  a  glandular  organ,  lodged  in  the 
substance  of  the  pituitary  membrane. 

360.  Beneath  the  middle  meatus  is  the  inferior  turbinated  bone 
(226),  which  presents  the  greatest  number  of  variations,  and  seems 
suspended  by  its  unciform  process,  which  penetrates  into  the  max- 
illary sinus.  Bertin,  Cheselden,  and  Haller,  are  of  opinion,  that  it 
is  most  commonly  an  appendage  of  the  ethmoid  bone.  Whether 
it  be  so  or  not,  it  lies  over  the  inferior  meatus,  which  consists  of  a 
horizontal  channel,  concave  from  above  downwards,  and  straight 
from  before  backwards,  formed  above  by  the  inferior  turbinated 
bone,  anteriorly,  where  it  is  broader,  by  the  upper  maxillary  bone, 
and  posteriorly,  where  it  is  contracted,  by  the  palate  bone. 

361.  The  only  thing  remarkable  that  this  meatus  presents,  is 
the  inferior  orifice  of  the  nasal  canal,  which  is  situated  anteriorly, 
and  concealed  by  the  lower  turbinated  bone :  this  aperture  is  in- 
cHned  a  little  obliquely  backwards,  and  varies  much  as  to  its  po- 
sition with  respect  to  the  entrance  of  the  nostrils,  being  sometimes 
but  a  line  or  two  distant  from  it,  and  sometimes  upwards  of  a  fin- 
ger's breadth.  The  nasal  canal  itself  is  formed  by  the  upper  max- 
illary bone,  sometimes  by  itself,  but  more  commonly  united  with 
the  lower  turbinated  bone  and  the  lachrymal  bone  :  it  ascends  to- 
wards the  lachrymal  canal  by  describing  a  slight  curve,  the  con- 
vexity of  which  is  turned  forwards  and  outwards ;  it  is  narrower  at 
the  middle  than  at  the  extremities ;  its  diameters  are  not  all  equal, 
it  bemg  a  little  compressed :  it  is  lined  by  a  mucous  membrane. 

362.  We  have  already  spoken  of  the  anterior  and  posterior  aper- 
tures of  the  nasal  fossae,  (325,  331)  ;  the  very  numerous  bones  of 
which  these  cavities  are  composed,  are  the  sphenoid  and  ethmoid 
bones,  the  sphenoidal  turbinated  bones,  the  frontal  bone,  the  up- 
per maxillary,  palate,  and  nasal  bones,  the  inferior  turbinated  bones, 
and  the  vomer. 


or  THE  SUTURES  FORMED  BY  THE  UNION  OF  THE  CRANIUM  AND 

FACE. 

363.  Almost  all  the  points  at  which  these  two  parts  come  into 
contact  present  sutures  with  very  distinct  denticulations.  Thus 
there  is  one  situated  transversely  above  the  nose,  and  formed  by 
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the  meeting  of  the  nasal  and  upper  maxillary  bones  with  the  frontal 
bone ;  it  is  continued  laterally  into  those  of  the  internal  orbitar 
processes  and  lachrymal  bones  ;  then  there  is  observed,  to  the 
outside  of  the  orbit,  the  suture  which  the  frontal  and  sphenoid 
bones  form  with  the  malar  bone ;  then  that  of  the  malar  bone  and 
the  zygomatic  process  of  the  temporal  bone ;  and  lastly,  the  su- 
ture formed  between  the  ascending  portion  of  the  palate  bone  and 
the  pterygoid  process  ;  the  latter  is  vertical,  and  very  indistinctly 
marked.  We  ought  also  to  include  among  the  sutures  of  this 
class  those  which  result  from  the  articulation  of  the  vomer  with  the 
sphenoid  bone,  of  the  inferior  turbinated  bones  with  the  ethmoid, 
and  of  the  latter  bone  with  the  palate  and  upper  maxillary  bones, 
always  observing,  that  for  the  most  part  they  present  but  very 
indistinct  serratures,  and  that  some  of  them  even  are  nothing  more 
than  mere  juxtaposition  of  surfaces. 


OF  THE  TEMPORAL,  ZYGOMATIC,  AND  SPHEKO-MAXILLASY  FOSSiE. 

364.  We  have  already,  in  part,  described  the  temporal  Jbssa^ 
(303).  When  the  head  is  entire,  it  is  limited  below  by  the  zy- 
gomatic aj'ch,  {arcus  zygomaticus),  a  sort  of  bony  projection  form- 
ed by  the  temporal  and  malar  bones  :  this  arch  is  directed  for- 
wards, has  a  double  curvature,  so  as  to  be  at  once  convex  above 
and  convex  outwards,  and  is  separated  from  the  rest  of  the  bones 
by  a  large  empty  space,  which  is  filled  up  by  the  temporal  muscle  ; 
in  its  middle  it  presents  a  suture  which  results  from  the  union  of 
the  two  bones  of  which  it  is  constituted,  and  which  is  so  disposed 
that  the  temporal  rests  upon  the  malar,  |  their  edges  being  here  ob- 
lique :  this  suture  is  very  distinctly  serrated.  Before  the  zygo- 
matic arch,  the  temporal  fossa  is  completed  by  a  portion  of  the 
posterior  aspect  of  the  malar  bone,  in  which  are  seen  two  or  three 
small  vascular  apertures.  Posteriorly,  a  transverse  ridge,  formed 
upon  the  sphenoid  bone,  separates  this  fossa  from  the  zygomatic. 

365.  Zygomatic  Fossa. — This  name  is  given  to  the  space  com- 
prised between  the  posterior  edge  of  the  outer  wing  of  the  ptery- 
goid process  and  the  ridge  which  descends  from  the  malar  tubero- 
sity. We  have  already  pointed  out  (336)  most  of  the  objects  that 
are  met  with  upon  it ;  what  we  have  now  to  say  is,  that  the  maxil- 
lary tuberosity  is  separated,  above,  from  the  pterygoid  process,  by  a 
fissure  which  gives  passage  to  the  internal  maxillary  artery,  and 
which  Bichat  has  named  the pterygo-maxillary  fissure:  it  is  vertical, 
broad  above,  and  narrow  below  ;  it  unites  in  the  former  direction, 
nearly  at  a  right  angle,  with  the  spheno-m axillary  fissure  ;  and  be- 
low, it  is  continued  into  two  small  vertical  sutures,  very  close  to 
each  other,  only  separated  a  little  below,  formed  by  the  articula- 
tion of  the  palate  bone  with  the  pterygoid  process  on  the  one 
hand,  and  the  maxillary  tuberosity  on  the  other.  The  pterygo- 
maxillary  fissure  leads  into  : 
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366.  The  Spheno-maxillary  Fossa.  This  fossa,  which  is  deep 
and  narrow,  and  is  continued  behind  the  orbit,  is  formed  by  the 
sphenoid  bone  behind,  the  upper  maxillary  bone  before,  and  by 
the  palate  bone  to  the  inside.  The  sphenoidal,  spheno-maxillary, 
and  pterygo-maxillary  fissures  terminate  in  it,  and  seem  to  run  into 
each  other ;  there  are  moreover  observed  five  apertures  in  it,  which 
are,  posteriorly  and  from  above  downwards,  the  anterior  orifices  of  the 
foramen  rotundum  and  of  the  vidian  and  ptery go-palatine  canals  ; 
to  the  inside,  the  spheno-palatine  hole,  and  at  the  lower  part,  the 
upper  orifice  of  the  posterior  palatine  canal. 


OF  THE   RESPECTIVE  DIMENSIONS  OF  THE  CRANIUM  AND  FACE. 

367-  The  two  organs  of  taste  and  smell  occupy  the  greater  part 
of  the  face ;  the  more  these  two  senses  are  developed,  the  greater 
size  does  it  acquire,  and  this  is  at  the  expense  of  the  cranium, 
which  is  so  much  the  larger  compared  with  the  face,  the  greater 
the  development  of  the  brain  is. 

It  is  also  observed,  that  anteriorly  the  face  has  not  a  vertical 
direction,  it  being  sensibly  inclined  forward.  It  is  obvious,  that 
the  more  the  skull  is  increased  in  size,  the  less  marked  ought  this 
inclination  to  appear ;  and  that  the  larger  the  cavities  for  lodging  the 
organs  of  taste  and  smell  are,  the  greater,  on  the  other  hand,  must 
be  the  obliquity  of  the  face. 

Now,  as  the  nature  of  each  individual  depends  in  a  great  mea- 
sure upon  the  relative  energy  of  each  of  his  functions,  and  the 
senses  in  question  are  those  of  the  brutal  appetites  ;  as  the  brain,  on 
the  other  hand,  is  the  seat  of  the  intellectual  faculties,  there  results 
that  the  form  of  the  head,  and  the  proportions  'of  the  two  parts  of 
which  it  is  composed,  may  form  an  indication  of  the  general  con- 
stitution in  this  respect,  and  this  so  much  the  more  distinctly  the 
more  that  it  has  a  given  magnitude,  and  a  determinate  destination; 
that  it  has  to  lodge,  on  the  one  hand,  the  centre  of  the  sensations 
and  volitions,  and,  on  the  other,  the  organs  of  smell,  mastication, 
and  taste ;  that  the  skull  and  face  are  respectively  appropriated  to 
this  twofold  purpose,  and  that  the  given  volume  of  the  one  cannot 
be  diminished  without  inducing  a  corresponding  augmentation  of 
the  other. 

We  see,  in  fact,  that  the  animals  whose  muzzle  is  most  elongat- 
ed, are  of  all  others  the  most  stupid,  of  which  kind  are  cranes, 
geese,  and  snipes  ;  while,  on  the  other  hand,  a  high  degree  of  in- 
tellect is  attributed  to  those  which  have  a  very  distinct  forehead, 
such  as  the  elephant  and  ov/1,  the  latter  of  which  the  Greeks  gave 
as  a  companion  to  the  goddess  of  wisdom.  In  man,  who  has  re- 
ceived the  noble  prerogative  of  intellect,  who  has  to  exercise  his 
mental  more  than  his  physical  faculties,  the  capacity  of  the  skull 
is  much  greater  than  that  of  the  face. 

In  reptiles  and  many  fishes,  the  mouth  alone,  with  its  two  enor- 
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mousjaws,  constitutes  almost  the  entire  head;  and  they  are  the 
most  voracious,  as  well  as  the  most  ferocious  of  animals.  They 
seem  to  live,  as  it  were,  only  for  the  purpose  of  eating.  Without 
going  beyond  our  own  species,  we  are  led  to  consider  as  stupid  and 
gluttonous,  a  man  who  has  the  lower  part  of  the  face  very  promi- 
nent ;  and  artists,  in  their  representations  of  heroes  and  gods,  care- 
fully avoid  this  projection,  and  make  the  forehead  advance,  so  as 
to  give  the  eyes  the  expression  of  habitual  meditation. 

368.  It  has  been  attempted,  from  these  data,  to  estimate  the  re- 
lative proportions  of  the  cranium  and  face.  One  of  the  simplest 
means  that  has  been  employed  for  this  purpose,  is  the  facial 
angle  of  Camper,  formed  by  the  meeting  of  two  ideal  lines,  one  of 
which  passes  from  the  most  prominent  part  of  the  forehead  to  the 
most  projecting  part  of  the  upper  jaw,  while  the  other  extends  from 
the  meatus  auditorius  externus  to  the  same  point.  The  more  this 
angle  approaches  a  right  angle  the  more  does  the  cranium  project 
forwards,  and  consequently  the  greater  is  the  size  of  the  brain  ;  the 
more  acute  it  becomes,  the  more  elongated  is  the  face,  and  the 
more  are  the  organs  of  taste  and  smell  developed.  By  enabling  us 
therefore  to  estimate,  in  a  certain  degree,  the  relative  proportions 
of  the  skull  and  face,  it  is  capable  of  indicating,  in  some  measure, 
the  development  of  intellect  in  the  individual. 

In  the  heads  of  Europeans,  this  angle  is  generally  80  degrees  ; 
it  is  75  in  those  of  the  Mongolian  race,  and  only  7^  ^^  negroes. 
The  Grecian  sculptors,  it  is  observed,  have  given  their  divinities  a 
facial  angle  of  100  degrees.  It  becomes  more  and  more  acute,  on 
the  other  hand,  as  we  descend  in  the  scale  of  animals,  being  larger 
in  the  mammifera  than  in  birds,  and  in  these  latter  than  in  reptiles 
and  fishes. 

369.  But  this  means  of  estimating  the  relative  dimensions  of  the 
cranium  and  face,  is  little  to  be  depended  upon,  because,  in  many 
cases  the  frontal  sinuses  swell  out  the  cranium  so  much  as  to  raise 
the  facial  angle  a  great  deal  beyond  what  the  proportion  of  the  brain 
would  require.  This  inconvenience,  however,  may  be  obviated, 
by  employing  the  method  proposed  by  M.  Cuvier,  who  advises  to 
view  the  cranium  and  face  in  a  vertical  and  longitudinal  section  of 
the  head,  and  to  compare  the  areas  which  these  two  parts  may  pre- 
sent. Now,  in  the  European,  the  area  of  the  cranium  is  about  four 
times  that  of  the  face ;  while  in  the  negro,  the  latter  increases 
about  a  fifth,  and  in  the  glires  and  solipeda,  it  becomes  succes- 
sively larger.  It  is  easy  in  this  manner  to  appreciate  the  individual 
differences. 

OF  THE  PELVIS.  * 

370.  The  Pelvis  is  a  large  osseous  cavity  of  an  irregular  form, 
open  above  and  below,  which  terminates  the  trunk  inferiorly ;  it 

*  Pelvis  is  the  Latin  for  a  hadn,  to  which  the  upper  part  of  this  group  of  bones 
has  a  considerable  resemblance.     Ve.salius  and  Colombus  appear  to  have  been  the 
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supports  or  contains  part  of  the  intestines,  and  the  urinary  and  ge- 
nital organs.  As  a  powerful  bony  girdle,  it  affords  articulation  to 
the  abdominal  extremities,  gives  insertion  to  their  muscles,  and  is 
subservient  to  the  performance  of  their  motions.  *  In  the  adult, 
it  is  situated  nearly  in  the  middle  part  of  the  body,  and  is  composed 
of  four  broad  and  fiat  bones,  differing  much  in  their  form,  size,  and 
situation.  Of  these  bones,  two,  the  Sacrum  and  Coccyx^  are  placed 
behind  in  the  median  line,  and  two  anteriorly  and  on  the  sides,  the 
Ossa  innominata. 


OF  THE  SACRUM,  "f- 

371.  The  Sacrum  {os  sacrum),  is  symmetrical,  triangular,  cur- 
ved forwards  below,  and  situated  at  the  posterior  part  of  the  pelvis, 
between  the  two  ossa  innominata,  where  it  is  fixed  in  like  a  wedge, 
in  such  a  way  as  to  have  its  base  above,  to  be  joined  with  the  last 
lumbar  vertebra,  and  its  a})ex  below,  to  be  connected  with  the  coc- 
cyx. There  is  in  it  throughout  its  whole  length  a  canal  named  the 
Sacral,  which  is  a  continuation  of  the  vertebral.  It  presents  the 
following  parts. 

372.  A  Spinal  or  Posterior  Aspect  It  is  convex,  very  uneven 
and  rough,  and  presents,  in  the  median  line,  three,  four  or  five  ho- 
rizontal eminences,  the  upper  of  which  are  the  longest,  which  cor- 
respond to  the  spinous  processes  of  the  vertebrae  ;  these  eminences 
are  frequently  united  together,  and  thus  form  a  continued  longitu- 
dinal ridge.  Beneath  them,  the  sacral  canal  terminates,  under  the 
appearance  of  a  triangular  channel,  limited  on  the  sides  by  two  tu- 
bercles which  unite  superiorly  with  the  last  of  the  above  eminences, 
and  by  their  projection  downwards  form  notches  which  transmit 
the  last  sacral  nerves.  These  tubercles  are  named  Horns  of  the 
Sacrum,  fcornua  sacralia  ;)  they  sometimes  unite  with  eminences 
on  the  base  of  the  coccyx. 

373.  On  the  sides  of  these  eminences  are  observed  two  broad 
and  superficial  channels,  which  seem  to  form  the  continuation  of 
the  vertebral  grooves,  and  which  are  covered  by  the  origins  of  the 
muscles  by  which  the  latter  are  filled  up.  These  channels  are  per- 
forated by  four  holes  named  the  jMsterior  sacral  foramina,  (forami- 
na sacralia  'posteriora)  which  are  placed  vertically  beneath  each 
other,  diminishing  in  size  as  they  proceed  downwards,  and  are  very 
irregular  in  their  margin ;  they  communicate  with  the  sacral  canal, 
and  give  passage  to  the  posterior  branches  of  the  sacral  nerves- 
first  anatomists  who  considered  the  pelvis  by  itself,  and  who  assigned  it  the  particu- 
lar name  which  it  bears. 

*  When  the  abdominal  extremities  are  wanting,  as  in  some  animals,  (the  cetacea) 
the  bones  of  the  pelvis  are  mere  rudiments,  and  have  no  direct  articulation  with 
the  spinal  column. 

•j-  The  epithet  sacred  {li^ov)  was  given  by  the  ancients  to  a  great  number  of  differ- 
ent parts,  and  especially  to  several  of  those  which  are  subservient  to  generation. 
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To  the  outside  of  these  holes,  there  is  observed  a  series  of  emi- 
nences, which  seem  to  be  analogous  to  the  articular  processes  of 
the  vertebrae  ;  and  above  them,  are  seen,  on  each  side,  two  de- 
pressions into  which  are  inserted  the  sacro-iliac  ligaments. 

374.  A  Pelvic  or  Anterior  Aspect.  This,  which  is  smooth  and 
concave,  is  traversed  by  four  prominent  lines,  indicating  the  union 
of  the  diiferent  pieces  of  which  the  bone  is  composed  in  childhood, 
which  are  separated  by  superficial,  transverse  grooves,  which  seem 
to  correspond  to  the  anterior  aspect  of  the  bodies  of  the  vertebras : 
the  highest  of  these  grooves  is  convex  transversely,  the  next  is 
plain,  the  others  concave.  On  the  lateral  parts  are  the  Antei'ior 
Sacral  Foramina,  (foramina  sacralia  anteriora)  which  give  pas- 
sage to  the  anterior  branches  of  the  nerves  of  this  name ;  they  are 
four  on  each  side,  and  larger  and  more  rounded  than  the  posterior, 
with  which  they  communicate  by  the  sacral  canal.  To  the  outside 
of  these  holes,  which  also  diminish  in  size  from  above  downwards, 
is  a  surface  which  gives  attachment  to  the  pyramidalis  muscle,  and 
is  marked  with  some  broad  grooves,  having  various  directions,  the 
upper  transverse,  the  others  becoming  more  oblique,  from  below 
upwards,  in  succession  :  these  grooves  terminate  in  the  sacral  holes, 
and  are  occupied  by  the  nerves  which  issue  from  them.  This  part 
of  the  bone  appears  to  be  nothing  else  than  an  aggregation  of 
pieces  corresponding  to  the  transverse  processes  of  the  vertebrte. 

375.  Two  Iliac  or  Lateral  Aspects.  These  aspects,  which  are 
very  uneven,  broad  above  and  narrow  below,  present  at  the  upper 
part  an  irregular  rough  space,  of  an  oval  form,  with  a  notch  be- 
hind, which  is  articulated  to  a  similar  surface  belonging  to  the  os 
innominatum  ;  it  is  directed  obliquely  backwards,  and,  with  refer- 
ence to  the  median  line,  inwards,  and  is  narrower  below  than  above. 
The  rest  of  these  aspects  is  uneven  for  the  attachment  of  the  sacro- 
sciatic  ligaments  ;  at  their  lowest  part,  there  is  observed  a  small 
notch  for  the  passage  of  the  fifth  pair  of  sacral  nerves. 

376.  A  Base,  which  is  directed  upwards  and  a  little  forwards, 
and  is  largest  in  the  transverse  diameter.  In  the  middle  and  an- 
teriorly, it  is  surmounted  by  a  transverse  oval  surface,  placed  ob- 
liquely to  correspond  with  the  body  of  the  last  vertebra,  with  which 
it  is  articulated,  (63)  by  the  medium  of  the  last  intervertebral  car- 
tilage. On  its  sides  is  observed  a  smooth  surface,  transversely 
concave,  convex  from  before  backwards,  inclined  forwards,  covered 
by  the  anterior  sacro-iliac  ligaments,  and  continuous  with  the  iliac 
fossa.  Behind  the  articular  surface,  is  observed  the  orifice  of  the 
Sacral  Canal,  (canalis  nervorum  medullcB  spinalis),  of  a  trian- 
gular form,  more  open  behind  than  before,  and  giving  attachment 
by  its  two  lateral  margins,  to  the  last  of  the  ligamenta  llava.  This 
orifice  is  limited,  on  either  side,  by  a  concave  articular  process, 
directed  backwards  and  inwards,  which  unites  with  that  of  the  last 
vertebra ;  it  is  detached  from  the  rest  of  the  bone  anteriorly  and  on 
the  sides  by  a  pretty  deep  groove,  which  along  with  the  inferior 
notch  of  that  vertebra,  forms  the  last  intervertebral  foramen. 
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377-  A  Summit,  directed  downwards  and  a  little  forwards,  pre- 
senting a  transverse  oval  surface,  by  which  it  is  articulated  to  the 
coccyx. 

378-  Structure.  The  sacrum,  although  very  thick,  especially 
at  its  upper  part,  is  light  and  almost  entirely  spongy ;  it  is  besides 
perforated  with  a  great  number  of  cavities,  v/hich  are  further  cal- 
culated to  diminish  its  weight.  An  extremely  thin  layer  of  com- 
pact tissue  invests  its  surface,  and  is  prolonged  into  the  sacral  holes 
and  canal.  This  canal,  of  which  the  transverse  section  is  triangu- 
lar, follows  the  curve  of  the  sacrum  ;  it  is  a  Httle  flattened  below, 
or  even  open  behind  to  a  considerable  extent,  and  diminishes  in 
breadth  as  it  descends.  The  last  prolongation  of  the  encephalic 
membranes  and  the  sacral  nerves  fill  up  its  interior. 

379.  Articulations  and  Development.  The  sacrum  is  articulat- 
ed to  the  fifth  lumbar  vertebra,  the  coccyx,  and  the  two  ossa  inno- 
minata.  Its  junction  with  the  spinal  column  forms  a  projecting 
angle  named  the  Promontory,  ( promontorium. )  Its  development 
is  in  some  measure  similar  to  that  of  the  vertebras,  and  takes  place 
by  thirty-four  or  thirty-five  points  of  ossification,  disposed  as  fol- 
lows :  1st,  five,  placed  above  each  other,  occupy  the  middle  and 
anterior  part ;  2dly,  in  each  of  the  intervals  by  which  the  latter 
are  separated,  at  a  period  considerably  antecedent  to  that  of  birth, 
two  small  bony  plates  are  developed,  which  seem  to  form  their  ar- 
ticular surfaces ;  3dly,  ten  are  situated  anteriorly  on  the  sides  of 
the  latter ;  4thly,  behind  them  there  are  developed  six  others,  be- 
tween which,  Sthly,  there  appear  three  or  four  others,  which  cor- 
respond to  the  spinous  processes  and  their  laminae  ;  6thly,  there 
is  one  on  each  side,  at  the  upper  part  of  the  lateral  aspect,  for  the 
articular  facet :  this  latter  is  developed  at  a  later  period,  and  seems 
to  form  a  thin  plate,  which  does  itself  sometimes  originate  by  three 
or  four  particular  centres.  It  is  not  uncommon  also  to  find  some 
other  points  of  ossification  besides  those  mentioned ;  but  they  are 
very  irregular. 

On  account  of  the  complexity  thus  exhibited  in  the  development 
of  the  sacrum,  many  anatomists  have  considered  it  as  formed  by 
the  union  of  five  vertebrae  placed  one  above  the  other,  and  decreas- 
ing from  the  upper  part  downwards. 

380.  The  sacrum  has  a  different  form  in  the  male  from  w^hat  it 
has  in  the  female.  In  the  former,  it  is  longer  and  narrower,  and 
has  a  smaller  curvature.  In  the  latter,  on  the  contrary,  it  is 
shorter,  broader,  and  more  curved,  and  presents  pretty  unvaryino- 
dimensions,  which  it  is  of  importance  to  know  ;  thus,  in  general, 
it  is  from  four  to  four  and  a  half  inches  in  length  ;  its  breadth, 
taken  at  the  upper  part,  is  nearly  equal  to  its  length,  while  at  the 
lower,  it  is  not  more  than  six  or  seven  lines  ;  its  thickness,  mea- 
sured from  the  middle  and  projecting  part  of  its  base  to  the  first 
tubercle  of  its  posterior  aspect,  is  two  inches  and  a  half 
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OF  THE  COCCYX.* 

381.  The  Coccy.v  (Ossa  Coccygis)  is  an  assemblage  of  three  or 
four,  rarely  five  small  bones,  whose  size  gradually  diminishes  from 
above  downwards,  situated  in  the  median  line,  connected  by  inter- 
posed cartilages,  and  seeming  as  if  suspended  from  the  sacrum,  to 
which  they  form  a  sort  of  moveable  appendage,  and  whose  curva- 
ture they  prolong  anteriorly.  In  the  adult,  these  small  bony  pieces, 
which  are  analogous  to  the  vertebrae,  although  they  resemble  them 
less  than  those  of  the  sacrum,  are  almost  always  united,  and  con- 
stitute a  symmetrical  triangular  bone,  which  corresponds  in  man 
to  the  tail  of  quadrupeds  :  in  it  the  following  parts  are  distin- 
guished. 

382.  A  Spinal  or  Posterior  Aspect,  convex,  uneven,  receiving 
the  insertions  of  the  aponeuroses  of  the  large  glutei  muscles  and 
posterior  sacro-coccygeal  ligament. 

383.  A  Pelvic  or  Anterior  Aspect,  concave,  smooth,  invested 
by  the  anterior  sacro-coccygeal  ligament :  the  rectum  lies  upon  it. 
Like  the  posterior  surface,  it  is  intersected  by  transverse  grooves, 
which  correspond  to  the  intervals  by  which  the  different  pieces  of 
the  bone  were  for  a  long  time  separated. 

384.  Tivo  Lateral  Edges,  which  are  uneven,  and  give  attach- 
ment to  the  anterior  sacro-sciatic  ligaments  and  the  ischio-coccygei 
muscles. 

385.  A  Base  directed  upwards,  and  presenting  anteriorly  an 
oval,  concave  surface,  articulated  to  the  summit  of  the  sacrum,  and 
posteriorly  two  small  tubercular  eminences,  often  continuous  with 
the  latter  bone,  and  named  the  Horns  of  the  Coccyx.  In  almost 
all  cases  there  are  observed  upon  it  two  eminences,  which  are  notch^ 
ed  for  the  transmission  of  the  fifth  pair  of  sacral  nerves. 

386.  A  tubercular  irregular  summit,  sometimes  bifurcated  or 
singularly  contorted,  which  gives  attachment  to  the  levatores  ani. 

387-  Structure.  The  coccyx  is  almost  entirely  spongy  ;  the 
tissue  of  which  it  is  composed  is  commonly  softer  than  that  of  the 
other  bones  ;  it  is  invested  externally  by  a  very  thin  plate  of  com- 
pact tissue.  Its  first  piece  is  proportionally  larger  than  the  others, 
plain  before,  convex  and  uneven  behind.  The  second  is  rounded, 
and  has  frequently  two  small  processes  behind,  analogous  to  the 
horns  of  the  first  piece.  The  third,  which  is  still  more  rounded,  is 
broader  above  than  below.  The  fourth  is  tubercular,  uneven,  and 
has  in  many  cases  a  great  resemblance  to  one  of  the  last  phalanges 
of  the  fingers.  The  first  portion  is  frequently  continuous  with  the 
sacrum,  and  the  fourth  always  unites  at  an  early  period  with  the 
third.  This  union  takes  place  much  later  in  the  female  than  in 
the  male. 

*  Ko»xi/|,  cuculus,  from  its  being  supposed  to  resemble  the  beak  of  a  cuckoo. 
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383.  Articulations  and  Development.  The  coccyx,  which  is 
articulated  solely  to  the  sacrum,  commences  its  development  with 
four  or  five  points  of  ossification,  one  for  each  of  its  portions.  I 
have,  however,  sometimes  observed  three  distinct  centres  in  the  first 
piece.  Occasionally,  also,  the  second  and  third  pieces  are  each  de- 
veloped by  two  lateral  bony  nuclei.  The  cartilages,  of  which  it  is 
entirely  formed  in  the  foetus,  ossify  later  than  those  of  the  sacrum. 
It  is  further  to  be  observed,  that  the  coccyx  unites  with  the  sacrum 
earlier  in  the  male  than  in  the  female,  in  whom  it  is  moreover 
longer  and  more  curved. 

OF  THE  OS  INNOMINATUM. 

389.  Form.  The  Os  innominatum  (os  coxariim,^  os  iliacum),-^ 
which  is  adouble  unsymmetrical  bone,  of  a  quadrilateral  form,  curved 
upon  itself  in  two  difi'erent  directions,  as  if  it  had  been  twisted,  con^ 
tracted  in  the  middle,  and  of  a  very  irregular  figure,  is  the  largest  of 
all  the  flat  bones,  and  occupies  the  lateral  and  anterior  parts  of  the 
pelvis.     It  is  divided  into  the  following  parts  : — 

390.  Femoral  or  External  Aspect.  This  is  at  its  upper  part 
directed  outwards,  backwards,  and  downwards  ;  at  its  lower  part, 
forwards.  In  its  upper  and  posterior  portion,  there  is  observed  a 
narrow,  convex,  uneven  surface,  to  which  is  attached  the  gluteus 
maximus  muscle.  This  surface,  which  is  terminated  beneath  by  a 
low  circular  ridge,  named  the  Upper  Curved  Line,  surmounts  an- 
other broader  surface,  concave  behind,  and  contracted  at  its  fore 
part,  into  which  the  gluteus  medius  is  inserted ;  this  surface  is 
in  like  manner  bounded  by  a  ridge  named  the  Lower  Curved  Line, 
which  proceeds  from  the  sciatic  notch,  to  unite  with  the  iliac  crest, 
and  receives  an  aponeurosis  belonging  to  the  gluteus  medius.  A 
little  more  downwards  is  observed  the  orifice  of  a  canal  which  trans- 
mits vessels  to  the  bone,  in  the  middle  of  a  very  large  convex  sur- 
face, which  gives  insertion  to  the  fibres  of  the  gluteus  minimus, 
and  which,  at  its  anterior  and  lower  part,  presents  inequalities, 
into  which  the  curved  tendon  of  the  rectus  femoris  is  inserted.  All 
this  portion  of  the  external  surface  which  we  have  been  describing, 
forms  a  sort  of  wide  fossa,  alternately  concave  and  convex,  which 
some  anatomists  designate  by  the  name  oi'  External  Iliac  Fossa. 

391.  Proceeding  downwards  and  forwards,  this  surface  presents, 
the  cotyloid^  cavity,  or  acetabulum,  which  is  nearly  hemispherical, 
inclines  obliquely  outwards,  forwards,  and  downwards,  and  is  co- 
vered with  cartilage,  excepting  in  its  bottom,  where  a  rough  de- 
pression is  seen,  which  in  the  recent  state  is  filled  by  one  of  the 
so  called  glands  of  Havers.     This  cavity  has  a  diameter  of  about 


"  Coxce,  the  haunches. 

-|-  This  name  is  derived  from  tlie  circumstance  that  these  bones  support  the  paiis 
^vhich  the  ancients  named  Ilia,  that  is  to  say,  the  flanks. 
X   K^ryXo;,  a  kind  nfcup. 
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two  inclies,  and  is  articulated  with  the  head  of  the  femur  ;  it  is 
circumscribed  by  a  margin,  (supercilmm)  which  is  very  promi- 
nent at  the  upper  part  and  externahy,  and  uneven,  and  interrupt- 
ed anteriorly  by  a  deep  notch  for  the  passage  of  the  vessels  which 
supply  the  joint ;  in  the  recent  state  it  supports  a  fibro -cartilagi- 
nous brim,  which  increases  the  depth  of  the  cavity. 

392.  A  little  before  and  beneath  the  cotyloid  cavity,  is  observed 
the  Foramen  Ovale,  (foramen  ohturatorium).  It  is  of  an  oval 
form  in  the  male  ;  triangular,  with  the  angles  rounded,  and  smaller 
in  the  female ;  its  greatest  diameter  is  inclined  downwards  and 
outwards  ;  its  circumference,  which  is  thin  and  uneven,  presents 
at  the  upper  part  a  groove,  passing  obliquely  from  behind  for- 
wards and  from  within  outwards,  through  which  pass  the  obtura- 
tor vessels  and  nerve ;  in  th^  fresh  state  this  hole  is  closed  by  a 
fibrous  membrane  excepting  at  the  place  of  the  groove.  The  edges 
of  the  latter  cross  each  other  to  be  continued  into  the  two  sides 
of  the  circumference. 

393.  At  the  inner  side  of  the  foramen  ovale  is  a  concave,  nearly 
plain  surface,  broader  above  and  below  than  in  the  middle,  to  which 
the  adductor  muscles  of  the  thigh  and  the  obturator  esternus  are 
attached.  At  its  outer  and  posterior  side,  above  the  sciatic  tube- 
rosity, is  observed  a  superficial  groove,  over  which  the  tendon  of 
the  obturator  internus  muscle  slides. 

394.  Abdominal  or  Inner  Aspect.  This  is  at  its  upper  part 
directed  forwards,  and  at  the  lower  backwards.  At  the  backmost 
part  and  above,  there  are  observed  a  tuberosity  which  gives  at- 
tachment to  the  sacro-iliac  ligaments,  and  an  irregvilar  surface,  cor- 
responding to  that  of  the  lateral  aspects  of  the  sacrum,  with  which 
it  is  articulated,  (375).  The  rest  of  the  upper  part  of  this  aspect 
is  occupied  by  a  broad  and  shallow  cavity,  named  the  Iliac  Fossa, 
perforated  in  its  middle  by  a  vascular  canal,  and  filled  by  the 
iliacus  internus  muscle  ;  it  is  limited  below  by  a  concave,  broad, 
and  rounded  prominent  line,  (Imea-  arczcata')  which  is  continuous 
with  the  posterior  edge  of  the  superior  surface  of  the  pubes  (398), 
and  thus  forms  the  linea  innominata  or  linea  ilio-pectinea,  which 
constitutes  a  portion  of  the  upper  strait  of  the  pelvis,  (404.)  Be- 
neath this  line  are  observed  a  smooth,  inclined,  nearly  plain  surface, 
covered  by  the  obturator  internus  and  levator  ani  miuscles ;  the 
inner  orifice  of  the  obturator  hole  and  its  groove  ;  and  lastly,  an- 
teriorly, a  second  surface,  narrower  below  than  above,  which  cor- 
responds to  the  bladder. 

395.  Upper  Edge  or  Crest  of  the  ilium.  Thick,  uneven,  con- 
vex, inclined  outwards,  excepting  posteriorly,  where  it  is  directed  a 
little  inwards,  twisted  upon  itself  like  an  Italic y^  thinner  in  the 
middle  than  at  the  extremities,  and  longer  in  the  female  than  in  the 
male  ;  this  edge  gives  attachment  externally  to  the  obliquus  exter- 
nus  abdominis  and  latissimus  dorsi,  as  well  as  to  the  crural  aponeu- 
rosis ;  internally,  to  the  transversalis  abdominis  and  quadratus 
umborum,  and  in  the  intermediate  portion,  to  the  obliquus  inter- 
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nus  abdominis.  In  an  adult  woman  it  is  six  inches  in  extent,  when 
measured  directly,  and  eight  inches  when  its  turnings  are  followed. 
396.  Loiver  Edge.  This  edge,  which  is  shorter  than  the  others, 
and  inclined  inwards,  presents  below  a  thin  crest,  more  oblique  and 
blunter  in  the  female,  turned  outwards,  forming  one  of  the  sides  of 
the  pubic  arch,  giving  attachment  externally  to  the  gracilis  and 
adductors  of  the  thigh,  and  internally  to  the  corpus  cavernosum, 
and  the  transversus  perinoei,  and  ischio-cavernosus  muscles. 

This  crest  is  surmounted  anteriorly  by  a  vertical  surface,  of  an 
elliptical  form,  which  unites  with  the  bone  of  the  opposite  side  to 
form  the  symphysis  of  the  pubes. 

397-  Posterior  Edge.  Its  form  is  very  irregular ;  it  is  oblique 
from  above  downwards,  and  from  without  inwards.  At  its  union 
with  the  upper  edge,  it  forms  the  Posterior  mid  Superior  spinous 
process  of  the  ilium,  a  large  projecting  eminence,  which  is  sepa- 
rated by  a  small  notch  from  another  smaller  eminence,  named  the 
Posterior  and  Inferior  spinous  jjrocess  of  the  ilium  :  the  latter 
is  rounded,  sharp,  and  formed  by  the  posterior  part  of  the  surface 
which  articulates  with  the  sacrum.  Beneath  this  process  there  oc- 
curs a  very  deep  notch,  (incisura  ischiadica  superior^,  which  con- 
tributes to  form  the  Great  Sciatic  Hole,  and  which  is  terminated 
below  by  a  thin,  pointed,  triangular,  and  compressed  eminence, 
named  the  spinous  process  of  the  ischium.  This  spine,  which  is 
more  or  less  prominent  in  different  individuals,  gives  attachment 
externally  to  the  superior  gemellus ;  internally  to  the  coccygeus  ; 
and  by  its  summit  to  the  anterior  sacro-sciatic  ligament.  Beneath 
it  are  observed,  a  notch  {incisura  ischiadica  ioiferior),  pretty  fre- 
quently channelled,  in  which  the  tendon  of  the  internal  obturator 
muscle  is  reflected,  and  the  Tuberosity  of  the  ischium  (tuber  ischii). 
This  latter  eminence,  which  is  broad  and  rounded,  is  formed  by  the 
union  of  the  posterior  and  inferior  edges  of  the  os  innominatum  ; 
the  quadratus  and  adductor  magnus  femoris,  are  inserted  into  its 
outer  part ;  the  inferior  gemellus  and  sacro-sciatic  ligament  into 
the  inner ;  the  biceps,  semi-tendinosus  and  semi-membranosus  into 
the  middle. 

398.  Anterior  Edge.  This  edge  is  concave,  oblique  above,  and 
nearly  horizontal  below.  By  uniting  with  the  upper  edge,  it  forms 
the  Anterior  and  Superior  spinous  process  of  the  ilium,,  into 
which  are  inserted,  externally,  the  tensor  vaginoe  femoris,  internally 
the  iliacus  muscle,  and  in  the  middle  the  obliquus  externus  abdo- 
minis and  sartorius.  A  notch  giving  passage  to  some  small  nerves, 
separates  this  eminence  from  the  Atiterior  and  Inferior  spinous 
process  of  the  ilium,  to  which  one  of  the  tendons  of  the  rectus  fe- 
moris is  attached.  The  tendon  of  the  psoas  and  iliacus  luuscle  slides 
over  a  groove  which  is  observed  farther  down,  and  which  is  limited 
internally  by  the  Ilio-pectineal  Eminence  (eminentia  ilio-pectinea) 
into  which  the  psoas  parvus  is  inserted.  The  edge  of  which  we 
are  speaking  is  terminated  by  a  triangular  horizontal  surface,  di- 
rected slightly   downwards  and  forv/ards  and   broader  externally 
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than  on  the  inner  side;  its  posterior  edge,  which  is  thin  and  uneven, 
and  which  forms  part  of  the  superior  strait  of  the  pelvis,  receives 
the  fibres  of  the  pectineus  muscle,  whilst  the  anterior  edge  is  con- 
tinuous with  one  of  the  lips  of  the  obturator  groove.  The  spine 
of  the  pubes,  to  which  are  attached  the  pyramidalis  muscle,  and 
the  outer  pillar  of  the  inguinal  ring,  occupies  the  summit  of  this 
surface  near  the  union  of  the  anterior  edge  with  the  lower. 

399.  Structure.  The  os  innorainatum  is  in  general  thick ;  its 
cellular  tissue  presents  large  inflated  areolae,  having  the  appearance 
of  lace.  Two  layers  of  compact  tissue,  the  one  external,  the  other 
internal,  cover  it  in  its  whole  extent,  and  touch  each  other  in  the 
centre  of  the  iliac  fossae,  where  the  bone  is  thin  and  transparent. 
The  bottom  of  the  cotyloid  cavity  is  also  very  thin. 

400.  Development.  Several  years  after  birth  an  osseous  plate 
is  seen  to  develop  itself  upon  the  upper  edge  of  the  bone,  to  form 
the  iliac  crest ;  while  a  similar  plate  embraces  the  sciatic  tuberosi- 
ty, and  extends  over  the  ramus  of  the  ischium ;  a  third  plate  at 
the  same  time  occupies  the  anterior  and  inferior  spinous  process  of 
the  ilium,  and  is  more  regular  in  its  appearance  in  the  male  than 
in  the  female  ;  lastly,  a  fourth,  which  is  less  frequently  observed 
in  the  male,  is  formed  in  the  angle  of  the  pubes.  But  in  the 
foetus,  long  before  this  period,  three  principal  centres  of  ossification 
are  developed  at  once  in  the  ihac  fossa,  at  the  sciatic  tuberosity, 
and  near  the  spine  of  the  pubes.  These  three  points  of  ossifica- 
tion unite  their  fibres  in  the  cotyloid  cavity.  Nor  must  we  forget 
to  mention,  that  in  certain  subjects,  especially  in  females,  a  par- 
ticular epiphysis  constitutes  the  spine  of  the  pubes,  and  forms  a 
small  lamina,  which  occasionally  remains  moveable  on  the  body  of 
the  bone,  so  that  it  might  be  considered  as  the  rudiment  of  the 
marsupial  bone  which  exists  in  many  animals.  This  opinion  was 
that  of  Beclard,  and  I  perfectly  agree  with  him. 

401.  In  consequence  of  this  mode  of  development,  the  os  inno- 
minatum  has  been  divided  into  three  portions,  the  liium^  (os  ilium 
sive  pars  iliaca  ossis  innominati),  Fub€S,'\'  (os  pubis,  sive  pars  pu- 
de?idalis  ossis  innominati)  and  Ischiu?n,^  (as  ischii,  sive  pars  ischi- 
adica  ossis  innominati).  The  ilium  is  the  uppermost,  and  forms 
the  margin  and  prominence  of  the  haunch.  The  pubes  consti- 
tutes the  anterior  part  of  the  bone,  and  sustains  the  external  or- 
gans of  generation.  The  ischium  is  the  lower  portion,  and  is  that 
which  supports  the  body  when  it  is  seated.  But  although  these 
three  regions  are  distinct  in  various  respects,  they  must  not  be  con- 
sidered as  constituting  so  many  particular  bones.  We  have  also 
to  observe,  that  the  upper  and  horizontal  portion  of  the  pubes  has 
received  the  name  of  the  Body  of  that  bone,  while  the  lower  por- 

*  Probably  so  named,  because  it  seems  to  support  the  intestine  called  the  Ikon, 
■f  So  named,  on  account  of  the  vicinity  of  the  parts  which  are  developed  at  pu- 
berty. 

*  'Iv^iav.,  coxa,  seu  dcetahulum. 
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tion  is  termed  the  Branch  or  Ramus  :  as  to  the  ischium,  it  is  its 
posterior  part  which  forms  the  Body,  and  the  anterior  the  Ramus. 
402.  Articulations.     The  os  innominatum  is  articulated  to  the 
sacrum,  the  os  innominatum  of  the  opposite  side,  and  the  femur. 


OF  THE  PELVIS  IN  GENERAL. 

OF  THE  CONFORMATION  OF  THE  PELVIS. 

"   External  Surface. 

403.  Anteriorly.,  this  surface,  which  is  incKned  downwards,  pre- 
sents, in  the  middle  where  it  is  covered  solely  by  cellular  tissue, 
and  by  the  skin  of  the  pubic  region,  the  symphysis  of  the  two  ossa 
pubis,  which  come  into  contact  by  a  larger  surface  in  the  male  than 
in  the  female ;  and  on  the  sides,  where  it  is  broader,  the  rugosities 
into  which  the  adductor  muscles  are  fixed,  the  obturator  holes, 
and  the  cotyloid  cavities.  The  latter  are  placed  at  a  greater  dis- 
tance from  each  other  in  the  female  than  in  the  male. 

Posteriorly,  the  pelvis  is  longer  but  narrower  than  before,  and  is 
convex  from  above  downwards,  and  transversely  concave  in  the 
upper  half.  There  are  observed  upon  it,  in  the  median  line,  the 
posterior  tubercles  of  the  sacrum,  the  end  of  the  sacral  canal,  the 
union  of  the  sacrum  with  the  coccyx,  and  the  posterior  surface  of 
the  latter  bone.  On  each  side  there  occur  the  posterior  sacral 
foramina,  the  insertions  of  the  sacro-iliac  ligaments,  a  broad  and 
deep  groove,  extending  vertically  between  the  sacrum  and  os  in- 
nominatum, and  lastly,  the  posterior  spinous  processes  of  the  ilium. 

On  the  Sides,  are  the  external  iliac  fossse,  the  curved  lines  to 
which  the  glutsei  muscles  are  attached,  the  edge  of  the  cotyloid 
cavity,  and,  at  the  lower  part,  the  great  sciatic  notches.  In  the 
whole  extent  of  its  lateral  regions,  the  pelvis  is  separated  from  the 
skin  by  thick  muscles. 


Internal  Surface. 

404.  The  internal  surface  of  the  pelvis  is  divided  into  two  dis- 
tinct parts,  by  a  prominent  rounded  line  which  circumscribes  a  tri- 
angular curvilinear  space,  the  angles  of  which  are  very  roimded, 
and  whose  base  corresponds  to  the  sacrum.  This  line  is  named  the 
Brim  or  Margin  of  the  pelvis,  while  the  space  which  it  embraces 
is  called  the  Upper  or  Abdominal  Strait,  (introitus  seu  aper- 
tura  pelvis  superior).  Proceeding  from  the  junction  of  the  sa- 
crum with  the  last  vertebra,  this  line  passes  over  the  ilium  and  is 
prolonged  upon  the  pubes ;  it  is  much  more  distinct  posteriorly 
and  on  the  sides  than  before.  The  abdominal  strait  has  the 
form  of  an  ellipse,  whose  greatest  axis  is  transverse,  and  whose 
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circumference  is  interrupted  posteriorly  by  the  projection  of  the 
promontory.  Its  capacity  is  measured  by  four  diameters,  whose 
dimensions  are  greater  in  the  female  than  in  the  male,  and  which 
are  as  follows :  1st,  the  antero-posterior  or  sacro-pubic^  extending 
from  tlie  upper  edge  of  the  sacrum  to  the  inner  surface  of  the 
symphysis  pubis,  which  is  the  smallest ;  2dly,  the  transverse  or 
iliac,  from  one  side  of  the  pelvis  to  the  other,  intersecting  the  pre- 
ceding at  right  angles,  and  which  is  the  largest ;  3dly,  two  ob- 
lique, measured  from  the  cotyloid  wall  of  one  side  to  the  union  of 
the  sacrum  with  the  os  innominatum  on  the  other,  and  which  are 
intermediate  in  size. 

405.  Above  the  upper  strait,  is  seen  the  Great  Pelvis,  a  sort  of 
cavity  which  leads  into  the  pelvis  properly  so  called,  or  that  ex- 
pansion which  constitutes  the  haunches,  in  which  are  observed, 
posteriorly,  the  Sacro-vertebral  Angle ;  on  the  sides,  the  iliac 
fossEe  ;  and,  anteriorly,  a  large  notch,  filled  up  by  the  broad  muscles 
of  the  abdomen. 

406.  Beneath  this  strait,  is  the  Small  Pelvis  or  Pelvic  Excava- 
tion, (cavum),  remarkable  for  its  capacity,  which  is  somewhat 
greater  than  that  of  the  strait  itself;  for  the  disposition  of  its 
walls,  which  all  form  smooth  planes,  inclined  toward  the  lower 
aperture  of  the  pelvis ;  and  for  its  length,  which  is  greater  than 
that  of  the  upper  pelvis,  although  its  breadth  is  much  smaller.  It 
seems  to  constitute  a  sort  of  curved  canal,  dilated  in  the  middle, 
and  contracted  at  its  upper  and  lower  extremities.  Posteriorly, 
where  it  is  concave  from  above  downwards  and  directed  downwards, 
it  presents  the  concave  surfaces  of  the  sacrum  and  coccyx ;  ante- 
riorly, where  it  is  transversely  concave  and  directed  upwards,  the 
posterior  parts  of  the  junction  of  the  pubes,  two  Fiurfaces  which  cor- 
respond to  the  bladder,  and  the  two  obtvirator  holes  ;  and,  on  the 
sides,  the  great  sciatic  notches  and  a  portion  of  the  articulation  of 
the  sacrum  and  os  innominatum. 


UPPER  CIRCUMFERENCE,    OR  BASE  OF  THE  PELVIS. 

407-  It  is  inclined  upwards  and  forwards,  is  very  uneven,  and  is 
wider  in  the  female  than  the  male.  It  presents  laterally  the  two 
iliac  crests  ;  posteriorly,  the  sacro-vertebral  angle,  on  the  sides  of 
which  are  two  depressions  filled  by  the  muscles  of  the  loins,  and  in 
which  is  seen  the  upper  part  of  the  sacro-iliac  articulation ;  ante- 
riorly, the  anterior  spinous  processes  of  the  ilium,  the  channel, 
which  lodges  the  united  mass  of  the  iliacus  and  psoas  muscles, 
the  ilio-pectineal  eminence,  the  spine  of  the  pubes,  the  upper  part 
of  the  symphysis  pubis,  and  lastly,  the  great  notch  of  which  we 
have  already  spoken,  and  which  is  formed  by  the  anterior  edges  of 
the  ossa  ilei. 
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LOWER  CIRCUMFERENCE,  OR  LOWER  STRAIT  OF  THE   PELVIS. 

408.  This  strait,  {exitus  sen  apertura  pelvis  inferior),  is  cir- 
cumscribed anteriorly  by  the  symphysis  of  the  pubes,  on  the  sides 
by  the  rami,  which  proceed  from  thence  to  the  sciatic  tuberosity, 
and  behindj  by  the  extremity  of  the  sacrum  and  coccyx.  It  is  di- 
rected downwards  and  a  little  backv/ards.  Its  form  is  irregular, 
and  difficult  to  be  determined,  because  its  edges  are  notched  and 
inclined  in  two  different  directions  ;  it  seems,  in  fact,  to  result  from 
the  union  of  three  large  eminences,  separated  by  an  equal  number 
of  deep  notches.  The  sciatic  tuberosities  form  the  two  anterior 
eminences,  which  are  placed  wider  asunder  in  the  female  than  in 
the  male,  and  which  descend  lower  than  the  posterior  and  middle 
eminence,  which  is  represented  by  the  coccyx.  One  of  the  notches 
is  placed  before,  and  is  named  the  Pubic  Arch,  or  Arch  of  the 
Pubes ;  it  is  formed  on  each  side  by  the  bony  plate  which  occurs 
beneath  the  obturator  hole,  and  terminated  above  by  an  angle, 
nearly  acute  in  the  male,  but  very  rounded  in  the  female,  which  is 
occupied  by  the  genital  organs  in  both  sexes ;  and  is  surmounted  by 
the  symphysis  of  the  pubes.  The  two  other  notches  are  situated 
behind,  between  the  sciatic  tuberosity  and  the  sacrum.  They  are 
named  the  Great  Sciatic  Notches,  and  are  each  divided,  in  thei 
recent  state,  into  three  portions  by  the  sacro-sciatic  ligaments,  and 
traversed  by  the  pyriformis  muscle,  the  sciatic,  glutaeal  and  pudie 
vessels  and  nerves,  the  tendon  of  the  obturator  internus,  &c. 

409-  Here,  as  in  the  abdominal  strait,  there  are  observed  four 
diameters.  The  antero-posterior,  or  coccy-puhic,  which  is  the 
largest,  is  measured  from  the  summit  of  the  coccyx  to  the  symphy- 
sis of  the  pubes.  The  transverse  is  smaller  and  extends  from 
one  tuberosity  of  the  ischium  to  the  other.  The  oblique  diame- 
ters are  limited  by  the  tuberosity  of  the  ischium  on  the  one  hand, 
and  on  the  other  by  the  middle  of  the  opposite  posterior  sacro- 
sciatic  ligament ;  on  which  account  these  oblique  diameters  cannot 
be  measured  on  an  artificial  skeleton. 


OF  THE  biRECtlON  OF  THE  PELVIS. 

410.  The  pelvis  is  not  placed  in  a  horizontal  plane,  but  repre- 
sents a  conoid  compressed  before  and  behind,  and  having  its  two 
extremities  cut  obliquely,  so  as  to  be  always  more  or  less  inclined 
forwards.  Thus,  in  the  standing  posture,  a  line  drawn  horizon- 
tally backwards  from  the  upper  edge  of  the  pubes,  falls  nearly  upon 
the  middle  of  the  sacrum.  In  the  ordinary  state,  the  inclination 
of  the  abdominal  strait  comes  in  consequence  to  be  3e5° ;  but  it 
Varies  according  to  the  attitude  assumed. 

411.  With  respect  to  the  lines^  which  are  drawn  transversely 
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from  one  part  of  the  pelvis  to  that  which  corresponds  to  it  on  the 
other  side,  they  are  always  horizontal ;  these  parts  being  placed 
at  the  same  level,  on  account  of  the  symmetry  of  this  portion  of 
the  trunk. 

412.  From  the  circumstance  that  the  two  straits  of  the  pelvis 
have  not  the  same  inclination,  each  of  them  has  necessarily  a  dif- 
ferent axis  ;  that  of  the  abdominal  strait,  passing  through  the 
centre  of  the  space  it  circumscribes,  would  fall  upon  the  lower  third 
of  the  sacrum,  while  the  axis  of  the  perineal  strait  would  pass  from 
its  centre  to  the  sacro- vertebral  angle,  and  meet  the  former  about 
the  middle  of  the  pelvic  excavation,  forming  with  it  an  obtuse  angle 
opening  anteriorly.  Moreover,  the  axis  of  the  great  pelvis  is  near- 
ly vertical,  while  that  of  the  small  pelvis  is  sensibly  oblique  from 
above  downwards,  and  from  before  backwards.  It  will  be  guessed, 
that  this  determination  of  the  axis  of  the  pelvis  is  not  given  here 
with  mathematical  precision ;  but,  such  as  it  is,  it  is  of  much  im- 
portance to  the  accoucheur  to  know  it. 


DIMKNSIOXS  AND  PROPORTIONS   OF  THE  PELVIS  IN  THE  WELL- 
FOEMED   FEMALE. 

413.  Dimensions  of  the  Great  Pelvis. 

1 .  From  one  superior  and  anterior  spinous  process  to  the  other, 
10.023  inches. 

2.  From  the  middle  of  one  iliac  crest  to  the  corresponding  point 
of  the  opposite  side,  II.O76  inches. 

3.  From  the  middle  of  the  iliac  crest  to  the  edge  of  the  abdomi- 
nal strait,  3.510  inches. 

4.  From  the  middle  of  the  iliac  crest  to  the  sciatic  tuberosity, 
7.410  inches. 

414.  Dimensions  of  the  Abdominal  Strait,  or  i7ilet  (introitusy 

1.  Sacro-pubic  diameter,  4.290  inches. 

2.  Iliac  diameter,  5.460  inches. 

3.  Oblique  diameters,  4.680  inches. 

4.  Circumference,  14.820  inches. 

415.  Dimensions  of  the  Perineal  Strait^  or  outlet  (ea^itus). 

1.  Diameter  from  the  coccyx  to  the  pubes,  on  account  of  tlie 
mobility  of  the  former  bone,  from  4.290  to  5  inches. 

2.  Transverse  diameter,  4.290  inches. 

3.  Oblique  diameters,  4.290  inches. 

4.  Summit  of  the  arch  of  the  pubes  in  breadth,  I.I70  inches. 

5.  Base  of  the  arch  of  the  pubes,  or  the  distance  between  its 
branches,  3.705. 
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416.  Dimensions  of  the  Little  Pelvis  or  Pelvic  Ewcav>ation. 

1.  Height  of  the  posterior  wall,  4.836  inches. 

2.  Height  of  the  anterior  wall,  1.560  inches. 

3.  Height  of  the  lateral  walls,  3-705  inches. 

4.  Thickness  of  the  symphysis  pubis,  .546  inch. 

5.  Depth  of  the  cavity  of  the  sacrum,  -702  inch. 

6.  Length  of  the  coccyx,  .97^  inch. 

7-  Length  of  the  concavity  of  the  sacrum,  beneath  the  arch  of 
the  pubes,  4.875  inches.* 

417-  We  have  given  the  dimensions  of  the  pelvis  in  an  article 
by  itself,  that  they  may  thus  be  more  easily  compared,  for  the  pur- 
pose of  deducing  useful  corollaries  from  them. 

The  measurements  in  question  we  have  indicated  only  in  the  fe- 
male, because  in  the  male,  although  the  pelvis  presents  nearly  the 
same  general  conformation,  it  no  longer  presents  the  same  dimen- 
sions, and  as  it  is  of  no  practical  utiiityf*  to  become  intimately  ac- 
quainted with  the  measurements  of  the  male  pelvis,  we  shall  not 
much  insist  on  the  differences  that  exist  between  it  and  the  female. 
It  is  in  fact  sufficient  for  us  to  know,  that  the  pelvis  of  the  female 
has  a  greater  capacity  than  that  of  the  male ;  that  its  surfaces  are 
smoother,  its  contours  less  rugged,  the  attachments  of  the  muscles 
less  marked.  In  her,  the  haunches  are  more  prominent  and  more 
rounded,  because  the  upper  part  of  the  ossa  innominata  is  thrown 
more  outward ;  the  iliac  crest  and  spinous  processes  are  thinner, 
and  less  rough ;  the  sacro- vertebral  angle  projects  less  ;  the  contour 
of  the  abdominal  strait  is  wider  and  more  rounded ;  the  sacrum  is 
broader,  as  well  as  the  pubic  arch,  of  which  the  rami  are  less  thick, 
and  directed  outwards  ;  the  sciatic  tuberosities,  which  are  smaller,, 
have  also  this  direction  ;  the  junction  of  the  pubes  is  not  so  high  ; 
and  the  cotyloid  cavities  are  more  remote  from  the  centre  of  the 
body,  which  produces  a  difference  in  the  mode  of  running. 

But,  although  the  pelvis  of  the  female  is  broader  than  that  of 
the  male,  it  is  not  nearly  so  high.  In  the  latter,  the  bones  are 
thicker,  the  muscular  impressions  more  distinct,  the  articular  sui^- 
faces  broader.  Every  thing,  as  Verheyen  has  remarked,  seems  to 
impress  the  idea  of  strength ;  while,  in  the  female  pelvis,  every 
thing  seems  to  indicate  its  adaptation  to  childbirth. 

418.  The  stature  has  no  decided  influence  upon  the  dimensions 
of  the  pelvis,  and  the  differences  existing  in  individuals  are  inde- 

*  Chaussier.      Tab.  Synopt.  des  Accouchem.  folio,  Paris. 

■\  Notwithstanding  tliis  observation,  it  may  still  be  useful  to  remind  the  surgeon, 
that  the  male  pelvis  may  be  deformed  ;  that  the  tuberosities  of  the  ischium  will  be 
found  much  nearer  each  other  in  certain  male  subjects  than  in  others  ;  that  the  ra- 
mus of  the  pubes  and  of  the  ischium  may  be  found  quite  straight,  or  almost  perpen- 
dicular on  one  side,  (generally  the  left),  whilst  on  the  other  side,  it  will  arch  wide- 
ly outwards.  It  is  sufficiently  curious  also  to  observe,  that  this  mal-conformatioa  (jI 
the  male  pelvis  occurs  in  skeletons  which  present  not  the  smallest  deformitv  iu  any 
of  tlie  other  bones. 
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pendent  of  it.  It  is  well  known  tliat  little  women  are  delivered 
with  as  much  ease  as  tall  women,  and  bring  forth  children  quite  as 
large  as  theirs. 


OF  THE  TRUNK  IN  GENERAL. 

419.  Between  the  head  and  chest,  the  trunk  presents  an  empty 
space,  the  length  of  which  is  determined  by  that  of  the  cervical 
region  of  the  spine  :  this  space  is  occupied  by  the  Throat.  An- 
other empty  space  occurs  between  the  base  of  the  chest  and  that  of 
the  pelvis,  which  is  filled  up  by  the  Abdomen ;  this  space,  how- 
ever, is  much  larger  than  the  first. 

420.  All  the  regions  of  the  trunk  are  not  of  equal  breadth.  It 
is  observed  that,  in  the  female,  its  broadest  part  is  the  pelvis  ;  in 
man,  the  broadest  part  is  at  the  base  of  the  thorax.  In  both  sexes, 
the  head  is  the  narrowest  region  of  the  body  ;  but  in  very  young 
children,  its  dimensions  are  larger  than  those  of  the  thorax  and 
pelvis. 


OF  THE  EXTREMITIES  OR  LIMBS. 

421.  The  Extremities  or  Limbs  (membra),  are  appendages  of 
the  trunk,  four  in  number,  disposed  symmetrically  in  pairs,  insert- 
ed into  it  by  one  of  the  extremities,  and  composed  of  a  series  of 
bones  representing  contiguous  levers,  all  cut  obliquely  at  their  ex- 
tremities. 


OF  THE  SUPERIOR  OR  THORACIC  EXTREMITIES* 

{Artus  Superiores). 

OF  THE  BONES  OF  THE  SHOULDER. 

422.  The  Shoulder,  which  is  situated  on  the  upper,  lateral,  aild 
posterior  parts  of  the  chest,  connects  the  thoracic  extremities  to  the 
trunk,  and  forms  the  centre  of  their  great  motions.  It  consists  of 
two  bones,  the  Scapula  and  Clavicle. 

OF  THE  SCAPULA. 

423.  Form..  The  Scapula  or  Shoulder-blade,  (Omoplata),  is  art 
irregular  bone,  situated  at  the  posterior  and  upper  part  of  the  tho- 
rax, from  about  the  seventh  rib  to  the  first,  forming  the  posterior 
part  of  the  shoulder,  and  loosely  connected,  by  means  of  muscles, 
with  the  head,  the  ribs,  and  the  spine.     It  has  a  triangular  form, 
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and  is  flat  and  thin  over  the  greater  part  of  its  extent ;  it  is  divided 
into  the  following  parts. 

424.  Posterior  or  Dorsal  Aspect.  It  is  divided  transversely 
into  two  parts  by  a  flat,  triangular  eminence,  situated  about  its  up- 
per third,  named  the  Spine,  f  spina  scapulm).  This  spine  is  li- 
mited posteriorly  by  a  long,  uneven,  rough  and  undulated  margin, 
which  projects  downwards  at  its  commencement,  where  it  is  broad 
and  thick.  Near  the  inner  edge  of  the  scapula,  it  presents  a 
smooth  and  polished  triangular  space,  on  which  the  aponeurosis  of 
the  trapezius  slides ;  in  the  rest  of  its  extent,  it  affords  attachment 
at  its  upper  and  middle  parts  to  the  trapezius,  and  below  to  the 
deltoid.  Externally,  the  spine  of  the  scapula  is  terminated  by  a 
thick  and  short  concave  edge,  which  by  its  union  with  the  former, 
gives  rise  to  a  considerable  eminence  named  the  Acromion.'^''  This 
process  is  flattened  in  a  direction  contrary  to  that  of  the  spine,  of 
which  it  is  the  termination,  and  which  contracts  a  little  before  pro- 
ducing it.  Its  outer  surface,  which  is  directed  upwards  and  back- 
wards, is  convex  and  uneven,  and  is  covered  by  the  skin.  The 
inner  surface  is  smooth  and  concave,  and  incMnes  downwards  and 
forwards.  Its  upper  edge,  which  is  directed  inwards,  gives  attach- 
ment to  the  trapezius,  and  presents  anteriorly  a  small  oval  surface, 
covered  with  cartilage,  with  which  the  outer  extremity  of  the  cla- 
vicle is  connected.  The  lower  edge  is  uneven,  and  gives  attach- 
ment to  some  fibres  of  the  deltoid  muscle.  Lastly,  its  summit, 
which  is  rounded,  affords  insertion  to  the  acromio-coracoid  liga- 
ment. 

425.  Above  the  spine  of  the  scapula  is  observed  a  slightly  con- 
cave surface,  broad  internally,  narrow  externally,  fiUed  by  the  su- 
pra-spinatus  muscle,  which  attaches  itself  to  its  two  inner  thirds : 
this  is  the  Fossa  Supra-spinata. 

426.  Under  the  spine  is  the  Fossa  Infra-spinata,  which  is  much 
larger  than  the  preceding,  somewhat  prominent  in  the  middle,  but 
pretty  concave  outwards.  There  is  observed  upon  it  a  longitudinal 
ridge,  which  gives  insertion  to  an  aponeurosis,  common  to  the  in- 
fra-spinatus,  teres  major  and  minor  muscles.  Between  this  ridge, 
and  the  axillary  edge  of  the  scapula  is  a  long  surface,  broader 
below  than  above,  divided  into  two  parts  by  another  ridge,  which 
descends  from  that  edge,  and  joins  the  preceding  at  an  acute  angle ; 
the  upper  and  narrov/  portion  of  this  surface  gives  attachment  to 
the  teres  minor ;  the  lower,  to  the  teres  major.  Lastly,  the  whole 
fossa  infra-spinata  is  filled  by  the  infra-spinatus  muscle,  which  is 
inserted  into  its  three  inner  fourths. 

427.  Anterior  or  Costal  Aspect.  This  is  inclined  inwards,  and 
is  concave  for  the  purpose  of  lying  upon  the  ribs,  forming  what  is 
called  the  Sub-scapidar  Fossa,  (fossa  suhscapularisj.  It  is  di- 
vided by  more  or  less  prominent  ridges,  running  obliquely  from 
above  downwards,  and  from  without  inv/ards,  into  several  broad 

*  Aff^si//.io9,  summa  scapula.     Ax^oj,  stimvius ;  ufnoi  scapula. 
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and  superficial  grooves,  occupied  by  fasciculi  of  the  sub-scapukris 
muscle,  which  is  inserted  into  the  inner  two-thirds  of  their  extent, 
and  attaches  its  aponeuroses  to  the  ridges  mentioned.  Behind  the 
sub-scapular  fossa,  are  observed,  above  and  below,  two  plain  sur- 
faces to  which  the  serratus  magnus  is  attached. 

428.  Upper  Edge  or  Costa.  This  edge  is  thinner  and  shorter 
than  any  of  the  others.  Posteriorly,  it  gives  attachment  to  the 
supra-spinatus  muscle  ;  anteriorly,  to  the  sub-scapularis  ;  in  the  in- 
terval, to  the  omo-hyoideus ;  externally,  it  presents  a  notch,  con- 
verted into  a  hole  by  a  ligament,  which  gives  passage  to  the  supra- 
scapular nerve,  and  sometimes  to  the  vessels  of  the  same  name. 
Lastly,  it  is  terminated,  anteriorly  to  this  notch,  by  a  narrow  elon- 
gated projection,  curved  upon  itself,  having  always  more  breadth 
than  thickness,  at  first  passing  from  below  upwards,  and  presently 
directing  itself  from  behind  forwards,  and  from  above  downwards  : 
this  is  the  Coracoid*  Process,  (pirocessus  coracoideus).  The  up- 
per surface  of  this  process  is  convex  and  uneven,  and  gives  attach- 
ment to  the  coraco-clavicular  ligaments ;  the  lower  surface  is 
smooth  and  concave ;  the  pectoralis  minor  is  inserted  into  its  ante- 
rior edge  ;  the  acromio-coracoid  ligament  into  the  posterior ;  while 
the  short  head  of  the  biceps  and  coraco-brachiaiis  are  attached  to  its 
summit. 

429.  Posterior  or  Vertebral  Edge.  This  edge,  which  is  also 
named  the  Base,  (basis  scapulce),  approaches  the  vertebral  co- 
lumn above,  from  which  it  retires  at  the  lower  part.  At  the  dis- 
tance of  a  fourth  of  its  length  from  the  upper  part,  there  is  observ- 
ed a  very  blunt  angle,  which  corresponds  to  the  commencement  of 
the  spine  of  the  scapula ;  this  edge  gives  attachment  posteriorly  to 
the  supra-spinatus  and  infra-spinatus,  anteriorly  to  the  serratus 
magnus,  and  in  the  middle  to  the  rhomboideus.  At  its  union  with 
the  upper  edge,  it  forms  a  projecting  angle,  which  is  embraced  by 
the  levator  anguli  scapulae,  and  which  is  named  the  Posterior  or 
Cervical  Angle. 

430.  Outer  or  Axillaryf  Edge,  named  also  the  Inferior  Costa. 
It  inclines  downwards  and  forwards,  and  is  much  thicker  than  the 
others.  At  its  upper  part,  it  is  marked  with  a  sort  of  groove  into 
which  the  long  portion  of  the  triceps  extensor  cubiti  is  inserted. 
Posteriorly,  it  presents  rugosities  into  which  is  inserted  the  teres 
minor.  Anteriorly,  where  it  is  rounded,  it  furnishes  points  of  in- 
sertion to  the  sub-scapularis.  At  its  lower  part,  it  receives  the 
teres  major  ;  and  by  uniting  with  the  posterior  edge,  forms  an  an- 
gle named  the  Inferior  or  Costal,  v/hich  is  thick  and  rounded ; 
this  angle  is  embraced  as  it  were  by  the  teres  major  and  is  over- 
lapped by  the  upper  margin  of  the  latissimus  dorsi,  to  some  fibres 
of  which  it  occasionally  affords  insertion. 

431.  The  axillary  edge  of  the  scapula  is  surmounted  by  a  thick 

*  Kao/J,  corvus  ;  uto;.,figura  ;  that  is  to  say  of  the  shape,  of  a  croie's  beak. 
t  Aiilhirij,  beloDgiiig  to  the  Axilla,  or  arm-pit. 
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truncated  angle,  in  which  is  formed  an  articular  cavity  named  the 
Glenoid  {cavitas  glenoidea).  *  This  cavity,  which  is  superficial, 
is  of  an  oval  form,  broader  below  than  above  ;  its  great  diameter  is 
vertical,  and  a  little  inclined  downwards  and  outwards  ;  it  is  cover- 
ed with  cartilage,  and  is  articulated  with  the  head  of  the  humerus ; 
its  circumference,  like  that  of  the  cotyloid  cavity,  is  surrounded  by 
a  fibro-cartilaginous  rim ;  at  its  upper  part,  it  gives  attachment  to 
the  long  portion  of  the  biceps  muscle.  It  is  supported  by  a  con- 
tracted part,  named  the  Neck,  (collum  scapzdce),  which  is  more 
distinct  posteriorly  and  downwards  than  in  the  other  directions, 
and  gives  attachment  to  the  fibrovis  capsule  of  the  articulation  of 
the  humerus. 

432.  Structure.  The  scapula  is  cellular  at  its  angles,  and  es- 
pecially so  in  the  substance  of  the  spine,  acromion,  coracoid  pro- 
cess, and  glenoid  cavity.  In  the  middle  of  the  supra  and  infra- 
spinous  fossae,  it  is  entirely  compact,  thin  and  transparent.  There 
are  pretty  regularly  observed  in  it  two  distinct  vascular  holes  on 
the  upper  and  under  surfaces  of  the  spine.  Some  holes  of  this 
kind  are  also  seen  in  all  the  places  where  there  is  cellular  tissue, 
and  around  the  neck. 

433.  Development.  Its  development  takes  place  by  six  or  se- 
ven points  of  ossification  :  1.°  one  for  the  body  of  the  bone,  which 
commences  at  its  centre  ;  2.°  one  for  the  glenoid  cavity  ;  3.°  one 
for  the  summit  of  the  coracoid  process  ;  4.°  one  for  the  upper  sur- 
face and  summit  of  the  acromion ;  5.°  one  for  the  dorsal  edge  ;  6.° 
one  for  the  posterior  edge  of  the  spine  ;  7-°  frequently  one  for  the 
lower  angle. 

434.  The  scapula  is  articulated  to  the  clavicle  and  humerus. 
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435.  The  Clavicle  or  Collar  Bone,  (clavicula  s.  os  jugiili)  is  a 
long  irregular  bone,  placed  nearly  transversely  on  each  side,  at  the 
upper  and  fore  part  of  the  thorax,  between  the  sternum  and  acro- 
mion, so  as  to  cross  obliquely  the  direction  of  the  first  rib.  It  is 
twisted  in  the  form  of  an  Italic  J\  somewhat  in  the  manner  of  the 
keys  used  by  the  ancients;  less  curved  and  longer  in  the  female 
than  in  the  male ;  prismatic  and  triangular,  or  irregularly  rounded 
in  its  two  inner  thirds,  contracted  in  the  middle,  broad  and  flat  at 
the  outer  part.     It  is  divided  into  the  following  parts. 

436.  Body  or  Middle  Part.  Its  upper  surface  is  broader  to- 
ward the  outer  part  than  at  the  inner,  where  it  is  rounded,  and 
gives  attachment  to  the  sterno-cleido-mastoideus  mviscle.  The 
lower  surface  presents  the  same  disposition,  and  is  uneven ;  there 
are  observed  upon  it,  at  its  inner  part,  a  rough  impression  for  the 

*  Fa^'ioj,  cavilas  hand  jimfunda  ;  iHajfjuna.         f  Clavicula,- &  key,  KXi/;,  cluvis. 
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insertion  of  the  costo-clavicular  ligament,  and  at  the  middle  a  lon- 
gitudinal groove,  where  the  hole  is  observed  that  gives  passage  to 
the  nutritious  vessels  of  the  bone,  which  receives  the  fibres  of  the 
subclavius  muscle  ;  at  its  outermost  part  there  is  a  prominent  ridge, 
running  obliquely  from  within  outwards,  and  from  behind  forwards, 
to  which  are  attached  the  coraco-clavicular  ligaments.  Its  ante- 
rior edge  is  broad  and  convex  in  its  inner  half,  where  the  pectoralis 
major  is  inserted,  narrow  and  concave  in  its  outer  half,  to  which  the 
deltoid  muscle  is  affixed.  Its  'posterior  edge,  which  is  thick,  con- 
cave, smooth,  and  rounded  internally,  gives  attachment,  externally, 
v/liere  it  is  vineven  and  convex,  to  the  trapezius. 

437.  Sternal  or  Internal  Extremity.  This  extremity  is  in- 
clined downwards  and  forwards,  and  is  considerably  thicker  than 
the  rest  of  the  bone.  There  is  observed  upon  it  a  triangular,  broad, 
uneven  surface,  covered  with  cartilage,  to  be  articulated  with  a  nar- 
rower surface,  which  we  have  already  mentioned  as  occurring  at  the 
upper  extremity  of  the  sternum  (78).  Ligaments  are  attached  all 
round  its  margin,  and  its  lower  and  posterior  angle  is  much  more 
prominent  than  the  others. 

438.  Acromial  or  External  Extremity.  It  is  more  elevated 
than  the  preceding,  rests  upon  the  coracoid  process,  *  and  inclines 
backwards  and  upwards.  It  is  articulated  to  the  acromion  by  a 
narrow  surface,  oblong  from  behind  forwards,  inclined  obliquely 
from  above  downwards,  and  from  without  inwards,  and  covered  with 
cartilage.  Like  the,  preceding,  it  is  perforated  with  numerous  small 
vascular  apertures. 

439.  Structure.  The  body  of  the  clavicle  is  composed  of  a 
thick  layer  of  compact  tissue  externally,  and  of  a  spongy  tissue 
with  large  areolee  internally ;  but  no  traces  of  a  medullary  canal 
are  perceived  in  it,  as  in  the  other  long  bones,  unless  occasionally 
in  extreme  old  age.  The  extremities  are  principally  formed  of  cel- 
lular tissue,  and  covered  by  a  thin  plate  of  compact  tissue.  The 
canal  of  the  nutritive  vessels  is  very  narrow. 

440.  Development  and  Articulations.  The  clavicle,  which 
makes  its  appearance  at  a  very  early  period  in  the  foetus,  commences 
its  development  by  a  single  point  of  ossification  for  the  body ;  but 
at  a  more  advanced  period,  when  that  part  has  nearly  acquired  its 
fuU  size,  there  is  formed  at  each  extremity  an  osseous  crust,  which 
ultimately  unites  with  the  rest  of  the  bone.  It  is  articulated  to  the 
sternum  and  scapula. 

*  It  does  not  rest  directly  on  the  coracoid  process,  being  separated  from  it  by  the 
coraco-clavicular  ligament ;  but  I  have  a  preparation  in  my  collection  in  which  the 
coraeo-clavicidar  ligament  had  in  all  probability  been  wanting,  as  the  clavicle  at  this 
place  articulates  with  the  root  of  the  coracoid  process  by  broad  and  well  marked 
surfaces. 
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OF  THE  AEM. 
OF  THE  HUMERUS. 

441.  Form.  The  Humerus  (Os  Humeri,  Os  Brachii)  is  the 
longest  and  largest  bone  of  the  thoracic  extremities  ;  it  is  suspend- 
ed, as  it  were,  to  the  shoulder,  and  terminates  at  the  elbow  ;  it  is 
irregular  and  of  a  cylindrical  form.  Its  divisions  ai'e  the  following : 

442.  Body  or  Middle  Part.  From  being  nearly  cylindrical  at 
the  upper  part,  it  becomes  prismatic  and  flattened  from  before 
backwards  at  the  lower.  It  appears  as  if  twisted  upon  itself  in  its 
middle  region. 

Its  jiosterioT  surface  is  rounded  above,  and  turned  a  little  in- 
wards, while  below  it  looks  outwards,  and  is  broad  and  flattened. 
In  its  whole  extent,  it  is  covered  by  the  triceps  extensor,  to  which 
it  furnishes  many  points  of  attachment. 

Its  inner  surface  is  narrower  than  the  outer.  At  its  upper 
part,  there  is  observed  a  longitudinal  depression,  covered  with  car- 
tilage in  the  recent  state,  deep  above,  and  gradually  disappearing 
as  it  descends ;  this  is  the  groove  {sulcus  bicijntalis)  in  which  the 
tendon  of  the  long  portion  of  the  biceps  muscle  slides.  It  gives  in- 
sertion, by  its  posterior  or  inner  edge,  to  the  united  tendons  of  the 
latissimus  dorsi  and  teres  major.  This  surface  of  the  humerus  pre- 
sents, about  its  middle  part,  some  inequalities  to  which  the  coraco- 
brachialis  is  attached,  and  somewhat  lower  down,  the  medullary 
foram.en,  which  is  directed  from  above  downwards.  At  its  lower 
part  it  is  rounded,  inclines  a  little  forward,  and  gives  attachment  to 
the  brachialis  internus  muscle. 

Its  outer  surface  is  also  covered  by  this  muscle  at  its  lower  part; 
but,  near  its  upper  third,  it  presents  the  Deltoid  Impression,  a  sort 
of  scabrous  surface  into  which  the  deltoid  muscle  is  inserted,  and 
which  surmounts  a  broad  and  superficial  depression,  inclined  ob- 
liquely from  above  downwards  and  from  behind  forwards,  which 
marks  the  passage  of  the  radial  or  musculo-spiral  nerve,  and  one 
of  the  principal  branches  of  the  humeral  artery. 

443.  These  three  surfaces  are  separated  from  each  other  by  three 
prominent  lines.  The  outer,  which  is  not  very  distinct  at  its  up- 
per part,  where  it  gives  attachment  to  the  triceps  extensor,  is  tra- 
versed in  the  middle  by  the  groove  of  the  radial  nerve,  and  becomes 
very  prominent  and  a  little  curved  forwards  at  the  lov/er  part,  where 
it  affords  insertion  to  the  brachialis  internus,  supinator  longus,  ex- 
tensor carpi  radialis  longior,  triceps  extensor,  and  an  intermuscular 
aponeurosis. 

444.  The  inner  prominent  line  is  also  rather  indistinct  above, 
where  the  triceps  extensor  is  attached  to  it ;  the  coraco-brachialis 
is  inserted  into  its  middle  part ;  and  the  triceps  and  brachialis  in- 
ternus, together  with  an  intcrifiuscular  aponeurosis  are  attached  to 
it  below. 
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MS.  The  anterior  line  approaches  very  near  the  preceding  at 
its  upper  part,  and  there  forms  the  anterior  or  outer  edge  of  the  bi- 
cipital groove,  to  which  the  tendon  of  the  pectoralis  major  is  at- 
tached. In  the  middle  it  is  interrupted  by  the  impression  of  the 
deltoid  muscle,  and  becomes  rounded  and  broadened  below,  to  give 
insertion  to  the  brachialis  internus. 

446.  U'pjier  or  Scapular  Extremity.  This  is  the  largest  part 
of  the  bone,  and  is  formed  by  three  eminences.  The  upper,  which 
is  inclined  inwards  and  backwards,  of  a  nearly  hemispherical  form, 
smooth,  and  covered  with  cartilage,  is  named  the  Head,  {Caput 
Humeri),  and  is  articulated  with  the  glenoid  cavity  of  the  scapula. 
It  is  supported  by  a  contracted  part  or  Neck,  a  httle  longer  and 
more  distinct  forwards,  downwards,  and  inwards,  than  at  its  upper 
and  outer  part,  where  it  resembles  a  mere  groove.  The  axis  of 
this  neck  is  placed  obliquely  to  that  of  the  bone,  and  forms  an  ob- 
tuse angle  with  it.  The  other  two  eminences  are  named  the 
Greater  and  Smaller  Tuberosities.  The  first,  {tuherculum  majus  s. 
e.vternum),  which  is  situated  posteriorly,  is  rounded,  and  presents 
three  plain  surfaces,  of  which  the  anterior  receives  the  tendon  of 
the  supra-spinatus  muscle,  the  middle  that  of  the  infra-spinatus, 
and  the  posterior  that  of  the  teres  minor.  The  other,  {tuherculum 
minus  s.  internum),  which  is  much  narrower,  but  a  little  more  pro- 
minent, gives  attachment  to  the  tendon  of  the  sub-scapularis. 
These  two  tuberosities  are  separated  from  each  other  by  the  com- 
mencement of  the  bicipital  groove,  which  is  directed  downwards 
and  inwards. 

447.  Loiver  or  Anti-hrachial  Ewtremit'j.  This  end  of  the  bone 
is  flattened  and  curved  forwards  ;  its  transverse  diameter  is  the 
greatest.  At  the  outside,  it  presents  an  eminence,  named  the  Ex- 
ternal Condyle,  {condylus  eccteiisorius),  into  which  is  inserted  the 
external  ligament  of  the  elbow  joint,  together  with  the  extensor  carpi 
radialis  brevior,  extensor  communis  digitorum,  extensor  proprius 
minimi  digiti,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis. 
Internally,  there  is  observed  another  eminence  or  tuberosity,  the 
Internal  Condyle,  {condylus fexorius),  more  prominent  than  the 
preceding,  which  is  turned  a  little  backwards,  and  receives  a  ten- 
don common  to  the  pronator  teres,  flexor  carpi  radialis,  palmaris 
longus,  flexor  carpi  ulnaris,  and  flexor  sublimis  muscles,  together 
with  the  internal  lateral  ligament  of  the  joint.  Between  these  two 
eminences  is  an  articular  surface,  turned  forwards,  descending  be- 
low them,  and  formed  from  the  radial  to  the  ulnar  side  ;  1st,  by 
the  SmaM  Head  of  the  Humerus,  {superfcies  articularis  radialis), 
a  rounded  eminence,  which  is  received  into  the  cavity  of  the  upper 
extremity  of  the  radius ;  2dly,  by  a  groove  which  corresponds  to 
the  margin  of  that  cavity  ;  3dly,  by  a  sharp  semicircular  crest, 
which  is  lodged  between  the  ulna  and  radius  ;  4thly,  by  a  pulley, 
{superficies  articularis  ulnaris),  situated  beneath  the  level  of  the 
small  head,  which  articulates  with  the  large  sigmoid  cavity  of  the 
ulna.     It  is  on  account  of  the  greater  projection  of  this  pulley, 
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that  the  humerus  inclines  outwards,  v/hen  it  is  placed  by  its  lower 
extremity  on  a  horizontal  plane.  At  the  fore  part  of  this  extremity, 
and  above  the  articular  surface,  is  a  superficial  cavity,  (fossa  an- 
terior  major),  which  lodges  the  coronoid  process  of  the  ulna  when 
the  fore  arm  is  bent ;  and  at  the  back  part,  is  observed  a  deeper 
fossa,  {fossa  maxima  s.  posterioi^),  which  receives  the  olecranon 
when  the  fore-arm  is  extended.  Lastly,  above  the  small  head,  is 
a  depression,  (fossa  anterior  mi7ior),  into  which  the  edge  of  the 
upper  cavity  of  the  radius  is  received  during  the  forced  flexion  of 
the  joint. 

448.  Structure,  Articulations,  and  Development.  The  humerus 
is  compact  in  its  body,  spongy  and  cellular  at  the  extremities,  and 
contains  a  large  medullary  canal.  It  is  articulated  to  the  scapula, 
the  radius,  and  the  ulna  ;  and  is  developed  by  eight  points  of 
ossification,  one  for  the  body,  one  for  the  head,  one  for  the  large 
tuberosity,  one  for  the  small  tuberosity,  one  for  the  pulley  of  the 
lower  extremity,  one  for  each  of  the  condyles,  and  commonly  one 
for  the  small  head. 


OF  THE  BONES  OF  THE   FORE-ARM. 
OF  THE   RADIUS. 

449.  The  Radius,  which  is  situated  nearly  vertically  at  the 
outer  part  of  the  iore-arm,  is  shorter  than  the  ulna  by  the  length 
of  the  olecranon  ;  it  is  smaller  above  than  at  its  lower  part,  and  is 
slightly  curved  inwards  about  the  middle.     It  is  divided  as  follows. 

450.  Body  or  Middle  Part.  It  is  prismatic  and  trigonal.  Its 
anterior  surface  becomes  gradually  broader  as  it  descends,  is  plain 
in  the  greater  part  of  its  extent,  and  about  a  third  from  the  upper 
extremity  presents  the  orifice  of  the  medullary  canal,*  which  is 
directed  upwards  :-f-  the  three  upper  fourths  of  this  surface  give 
attachment  to  the  flexor  longus  poilicis  manus,  and  its  lower  fourth 
to  the  pronator  quadratus.  Its  posterior  surface  is  convex  in  its 
upper  third,  which  is  covered  by  the  supinator  brevis  ;  in  the 
middle  it  is  slightly  concave,  and  receives  the  insertions  of  the  ex- 
tensors of  the  thumb ;  at  the  lower  part  it  is  convex,  and  is  cover- 
ed by  the  extensor  communis  digitorum,  extensor  proprius  indicis, 
and  extensor  secundi  internodii  poilicis.  The  outer  surface,  which 
is  rounded  and  convex  in  its  whole  extent,  gives  attachment  at  its 
upper  part  to  the  supinator  brevis  ;  in  the  middle,  where  a  rough 
impression  is  observed,  to  the  pronator  teres  ;  and,  at  its  lower 
part,  is  covered  by  the  tendons  of  the  radial  extensors  of  the  car- 
pus. 

*  Foramen  vasorum,  quae  os  nutriunt,  jam  altius,  jam  depressius,  jam  in  hoc, 
jam  in  illo  marginis  acuti  latere  situm  est.  Soemni.  Dc  Curp.  Hum.  fab.  Tom.  i. 
p.  331.  ^  -^ 

+  Vide  Dr.  Barclay's  description  uf  fig.  3.  Plate  xix.  of  Mitchell's  Engravings  of 
the  Bones. 
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451.  These  three  surfiices  are  separated  by  an  equal  number  of 
prominent  edges,  of  which  the  posterior  is  rathe>r  indistinct  at  its 
upper  and  lower  parts,  although  pretty  obvious  at  the  middle. 
The  inner,  which  is  very  distinct,  thin,  and  sharp,  and  somewhat 
arched  in  the  middle,  gives  attachment  to  the  interosseous  hgament. 
The  anterior  is  less  prominent ;  it  is  rounded,  especially  at  its 
lower  part,  sometimes  presents  the  aperture  for  the  vessels  of  the 
bone,  and  at  its  upper  part  affords  insertion  to  the  flexor  sublimis, 
flexor  longus  proprius  pollicis,  and  supinator  brevis ;  while  at  its 
lower  part,  it  receives  first  the  pronator  quadratus,  and  afterwards 
the  supinator  longus. 

452.  Upper  or  Humeral  Ewtremity,  It  presents  at  its  upper 
part  a  superficial  circular  cavity,  covered  with  cartilage,  into  which 
is  received  the  small  head  of  the  humerus.  The  circumference  of 
this  cavity,  which  is  also  smooth,  and  covered  with  a  cartilaginous 
layer,  is  broader  internally,  where  it  is  articulated  with  the  smaU 
sigmoid  cavity  of  the  ulna  ;  in  the  rest  of  its  extent,  it  is  connect- 
ed with  the  annular  ligament.  This  articular  part  of  the  radius  is 
supported  by  a  round  contracted  Neck,  (collum),  about  a  finger  s 
breadth  in  length,  and  inclined  a  little  outwards.  This  neck  ter- 
minates downwards  and  inv/ards  at  the  bicipital  tuberosity,  {tuber 
radii),  an  eminence  which  is  smooth  and  contiguous  externally  with 
the  tendon  of  the  biceps  flexor,  to  which  it  affbrds  attachment  in- 
ternally by  a  rough  surface. 

453.  Lower  or  Carpal  Extremity.  It  is  nearly  square,  and 
larger  than  the  upper.  There  is  observed  at  this  lower  part  an  ar- 
ticular surface,  which  is  traversed  from  before  backwards  by  a 
somewhat  indistinct  line,  and  is  connected  externally  with  the  os 
scaphoides,  and  internally  with  the  semilunar  bone,  for  which  pur- 
pose it  presents  two  surfaces,  of  which  the  outer  is  triangular,  and 
of  greater  extent,  the  inner  square,  and  less  elongated.  Anterior- 
ly, this  extremity  of  the  bone  gives  attachment  to  the  anterior  li- 
gament of  the  wrist  joint.  Posteriorly,  it  presents  two  vertical 
grooves,  of  which  the  outer  is  narrow,  passes  a  little  obliquely  out- 
wards, and  contains  the  tendon  of  the  extensor  secundi  internodii 
poUicis,  while  the  inner,  which  is  broader  and  superficial,  aifords  a 
passage  to  the  tendons  of  the  extensor  communis  digitorum  and 
extensor  indicis.  Internally,  it  presents  an  oblong  cartilaginous 
cavity,  which  is  articulated  to  the  lower  extremity  of  the  ulna;  and 
on  the  outside  is  marked  with  two  other  grooves,  the  anterior  for 
the  tendons  of  the  extensor  ossis  metacarpi  polhcis  and  extensor 
primi  internodii  pollicis,  the  posterior  for  the  tendons  of  the  ra- 
dial extensor  muscles.  The  edge  by  which  these  grooves  are  se- 
parated terminates  below  in  a  pyramidal  eminence,  named  the 
styloid  process,  {processus  styloideus),  which  is  itself  terminated  by 
a  blunt  svimmit,  into  which  the  external  lateral  ligament  of  the 
wrist  joint  is  inserted. 

454.  Structure,  Articulations,  and  Development.  The  radius 
presents  exactly  the  same  structure  as  the  humerus,  and  all  the 
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long  bones  ;  it  contains  a  medullary  canal,  which  is  more  distinct, 
and  wider  above  than  below.  It  is  articulated  with  the  humerus 
and  ulna,  and  the  scaphoid  and  semilunar  bones.  It  is  developed 
by  three  points  of  ossification,  one  for  the  body,  and  one  for  each 
of  the  extremities. 


OF  THE   ULNA. 

455.  Form.  The  Ulna  or  Cubitus,  is  a  long  irregular  bone, 
situated  at  the  inner  part  of  the  fore-arm  ;  it  is  larger  above  than 
below,  is  a  little  longer  than  the  radius,  and  like  it  is  divided  into 
a  body  and  two  extremities. 

4i5Q.  The  Body  or  Middle  Portion,  is  curved  forwards  at  its 
upper  part,  backwards  and  outwards  at  the  lower,  while  its  middle 
region  is  straight.  Its  anterior  surface,  which  is  concave  above, 
gives  attachment  at  its  upper  part,  where  it  is  broad,  to  the  llexor 
profundus,  which  is  also  attached  to  its  middle  ;  and  at  the  lower 
part,  where  it  is  narrow,  to  the  pronator  quadratus.  Near  its  up- 
per part  is  observed  the  orifice  of  a  canal  for  the  passage  of  vessels 
into  the  bone,  which  is  directed  upwards.  The  posterior  surface 
is  divided  into  two  parts  by  a  longitudinal  prominent  line  ;  of  these 
parts,  the  inner ,  which  is  broader,  gives  attachment,  from  above 
downwards,  to  the  anconeus  and  extensor  carpi  ulnaris  ;  whUe  the 
outer,  which  is  narrower,  receives,  in  the  same  direction  the  inser- 
tions of  the  supinator  brevis,  extensors  of  the  thumb,  and  extensor 
indicis.  The  inner  surface,  which  is  very  broad  and  somewhat 
concave  at  the  upper  part,  is  covered  in  its  three  upper  fourths, 
by  the  flexor  profundus  ;  while  at  the  lower  part,  it  is  much  con- 
tracted, and  becomes  sub-cutaneous. 

457.  These  three  surfaces  are  separated  by  as  many  edges.  The 
outer  is  sharp  in  the  three  upper  fourths  of  its  length,  rounded  be- 
low, and  gives  attachment  to  the  interosseous  ligament.  The  anterior 
edge,  which  is  more  rounded,  gives  insertion,  at  its  upper  part,  to 
the  flexor  profundus,  and,  below,  to  the  pronator  quadratus.  The 
posterior  edge  is  very  distinct  in  its  three  upper  fourths,  and  there 
gives  attachment  to  an  aponeurosis  common  to  the  flexor  carpi  ul- 
naris, flexor  profundus  and  extensor  carpi  ulnaris  ;  it  gradually 
becomes  obliterated  below. 

458.  The  Upper  or  Humeral  Ewtremity  is  very  large,  of  an  ir- 
regular form,  difficult  to  be  described,  and  is  formed  principally 
by  two  processes.  One  of  these  is  called  the  Olecranon^ ,  (processus 
anconeus)  ;  this  is  situated  posteriorly,  and  at  a  much  higher 
level  than  the  rest  of  the  bone  ;  at  its  upper  part  it  gives  attach- 
ment to  the  triceps  extensor ;  posteriorly,  it  presents  a  narrow  tri- 
angular surface,  covered  solely  by  the  skin ;  while  anteriorly  it  is 
concave  and  invested  with  cartilage.     The  other  process,  which  is 

*  n' XiKoavo'j  ctihiti  pars  gibbera  ;  DuKivn^  cubitus  ;  n^avo;,  galea. 
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named  the  Coronoid  {processus  coronoideus),  is  situated  before 
and  beneath  the  olecranon  ;  at  its  upper  part  it  is  cartilaginous 
and  inclined  backwards ;  but  below,  it  is  directed  forward,  and  pre- 
sents a  very  distinct  impression  for  the  brachialis  internus.  On 
the  inside,  it  gives  attachment  to  some  fibres  of  the  pronator  teres 
and  flexor  sublimis,  together  with  the  internal  lateral  ligament  of 
the  elbow  joint.  Externally,  it  presents  an  oval  cavity,  with  its 
greatest  diameter  from  before  backwards,  which  is  covered  with 
cartilage,  and  is  named  the  smaller  sigmoid  cavity*  (cavitas  sig- 
moidea  minor)  ;  this  cavity  is  articulated  with  the  upper  extremity 
of  the  radius,  and  is  continued  above  into  the  Larger  Sigmoid  Ca- 
vity (cavitas  sigmoidea  major J^  which  rolls  upon  the  trochlea  of 
the  humerus,  and  which  is  formed  by  the  anterior  surface  of  the 
olecranon,  and  the  upper  surface  of  the  coronoid  process,  which 
unite  nearly  at  a  right  angle  ;  a  transverse  line  notched  at  the  ex- 
tremities indicates  the  situation  of  this  union.  Its  posterior  and 
vertical  portion  is  larger  than  the  anterior,  which  is  horizontal. 
The  larger  sigmoid  cavity  is  divided  by  a  prominent  line,  which 
passes  from  the  upper  part  of  the  olecranon  to  the  summit  of  the 
coronoid  process,  into  two  lateral  portions,  the  inner  of  which  is 
the  larger. 

459.  The  Lower  or  Carpal  Extremity  is  very  small,  and  pre- 
sents two  eminences.  The  outer,  which  is  named  the  Head  (ca- 
pitulum  uhice),  is  rounded,  covered  with  cartilage,  contiguous  infe- 
riorly  with  the  triangular  fibro-cartilage  of  the  joint,  and  received 
externally  into  the  cavity  of  the  lower  extremity  of  the  radius,  (453). 
The  inner,  or  Styloid  process  {pj'ocessiis  styloideus),  is  more  promi- 
nent, and  is  placed  a  little  backwards ;  it  is  conical  and  slightly 
turned  outwards  ;  its  summit  gives  attachment  to  the  internal  late- 
ral ligament  of  the  wrist-joint.  Posteriorly  these  two  eminences 
are  separated  by  a  groove,  in  which  the  tendon  of  the  extensor 
carpi  ulnaris  passes,  and  below  by  an  uneven  depression,  into  which 
the  triangular  fibro-cartilage  just  mentioned  is  inserted. 

460.  Structure,  Articulations,  and  Development.  The  ulna, 
which  is  perfectly  similar  to  the  radius  in  its  structure,  is  articulat- 
ed with  that  bone,  the  humerus,  and,  by  the  intervention  of  the 
triangular  fibro-cartilage  (459),  with  the  cuneiform  bone.  It  is  al- 
so developed  by  three  points  of  ossification.  Sometimes  it  presents 
a  supernumerary  bone  at  the  summit  of  the  olecranon  or  coronoid 
process.-j-  Sometimes  also  there  occurs  a  centre  of  ossification  in 
the  cartilage,  which  is  to  form  the  styloid  process. 


*  2;yjaosiojjc,  having  the  form  of  the  letter  sigma,  represented  by  C  and  not  by  2. 
f  Os  sesamoideum  processui  anconeo  impositum,:^  vel  in  apice  proc3ssus  coronoi- 
dei§  observarunt.     Soemm.     De  Corp.  Hum.  Fab.  torn.  i.  p.  327. 

i  Chenal  Ohs.^.  Boian.  Med.    Basil.  1765,  4  §  xxviii. 
§  In  lollectione  mea. 
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OF  THE  BONES  OF  THE  CARPUS.* 

(Ossa  Carpi). 
The  carpal  bones  are  eight  in  number,  and  form  two  rows. 

FIRST  ROW. 
OF  THE  SCAPHOID  BONE. 

461.  The  Scaphoid  Bon&f  (os  Scaphoides^  os  NavictdareJ,  is 
situated  at  the  upper  and  outer  part  of  the  carpus,  and  is  the  larg- 
est of  those  that  occur  in  the  first  row.  It  is  elongated,  convex  on 
the  side  next  the  fore-arm,  concave  in  the  other  direction,  and  in- 
clined downwards  and  outwards.  Its  upper  surface,  which  is  tri- 
angular, smooth,  and  cartilaginous,  is  articulated  to  the  radius.  The 
inferior  surface,  which  is  directed  a  httle  outwards  and  backwards, 
is  also  triangular  and  smooth,  convex,  and  covered  with  cartilage, 
and  is  articulated  to  the  trapezium  and  trapezoides.  The  posterior 
surjace,  which  is  very  narrow,  is  marked  in  its  whole  length  by  a 
groove  into  which  ligaments  are  inserted.  The  anterior,  which  is 
also  narrow,  is  concave  at  the  upper  and  outer  part,  and  presents  a 
pretty  distinct  eminence  for  the  insertion  of  ligaments.  The  outer 
surface  is  narrow  and  tubercular,  and  receives  the  insertion  of  the 
external  lateral  ligament  of  the  radio-carpal  articulation.  The  in- 
ner presents  two  concave  and  cartilaginous  spaces;  the  upper,  which 
is  narrower,  is  articulated  to  the  semilunar  bone  ;  the  lower,  which 
is  broader,  is  inclined  downwards,  forwards,  and  inwards,  and  is 
united  to  the  head  of  the  os  magnum. 

OF  THE  SEMILUNAR  BONE.:|: 

462.  The  Semilunar  Bone  (os  Lunaturn),  is  smaller  and  less 
elongated  than  the  scaphoid.  Its  upper  surface  is  convex  and 
smooth,  and  is  articulated  to  the  radius.  The  loiver,  which  is  of 
greater  extent  from  behind  forwards  than  in  the  transverse  direc- 
tion, presents  a  concave  space,  which  is  connected  with  the  head 
of  the  OS  magnum,  and  with  the  os  vmciforme ;  this  articulating 
surface  is  sometimes  double.  The  anterior  and  posterior  surfaces, 
which  are  uneven  and  rough,  give  attachment  to  hgaments  ;  the 
former  of  these  is  the  larger.  The  outer  surface,  which  is  a  little 
concave,  smooth,  covered  with  cartilage,  slightly  inclined  upwards, 

*  K«^*a}  of  the  Greeks, 
f  'Sixain,  navicula  ;  Whos^Jigura. 

\  So  named  because  the  surface  by  which  it  is  articulated  to  the  scaplioid  bone  is 
of  the  form  of  a  crescent. 
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and  of  a  semicircular  form,  is  articulated  to  the  scaphoid  bone.  The 
inner  surface  is  directed  a  little  downwards,  and  presents  a  broader, 
somewhat  convex  and  nearly  quadrilateral  facet,  which  rests  upon 
the  cuneiform  bone. 

OF  THE  CUNEIFORM  BONE. 

463.  The  Cuneiform  or  Pyramidal  Bone  (Os  triquetrum),  is  a 
little  smaller  than  the  semilunar,  and  is  situated  to  the  inside  of 
that  bone,  and  a  little  beneath  it.  Its  form  is  that  of  a  wedge, 
whose  base  is  directed  outwards  and  upwards,  and  the  summit 
downwards  and  inwards.  Its  upper  surface  is  convex  and  smooth, 
and  is  contiguous  to  the  triangular  fibro-cartilage,  which  separates 
it  from  the  head  of  the  ulna.  The  inferior  surface  is  inclined 
outwards,  a  little  concave  and  smooth,  and  rests  upon  the  unciform 
bone.  The  posterior  surface  is  uneven,  and  gives  attachment  to 
ligaments.  The  anterior  presents  internally  a  plain  and  circular 
surface,  covered  with  cartilage,  which  articulates  with  the  pisiform 
bone,  and  is  limited  externally  by  ligamentous  impressions.  The 
outer  surface^  which  is  quadrilateral,  convex,  smooth,  and  inclined 
a  little  upwards,  is  articulated  to  the  semilunar  bone.  The  inner 
is  marked  with  an  uneven  depression  for  the  insertion  of  ligaments. 


OF  THE  PISIFOSM  BONE. 

464.  This  is  the  smallest  bone  of  the  carpus,  of  which  it  occu- 
pies the  inner  and  upper  part.  It  is  of  a  rounded  form,  whence 
its  name ;  and  is  placed  in  a  plane  anterior  to  the  other  bones  of 
the  carpus.  Posteriorly  it  presents  a  circular  surface,  which  unites 
■with  the  anterior  surface  of  the  cuneiform  bone.  All  the  rest  of 
its  surface  is  convex,  rough,  and  uneven.  It  gives  attachment 
above  to  the  flexor  carpi  ulnaris,  below  to  the  abductor  of  the  little 
finger ;  anteriorly,  to  the  anterior  annular  ligament  of  the  wrist. 


SECOND  ROW. 
OF  THE  TRAPEZIUM. 

465.  The  Trapezium  {os  multangulum  majus),  is  situated  at 
the  outer  and  lower  parts  of  the  carpus,  a  little  before  the  other 
bones,  and  seems  to  have  an  oblique  direction.  Its  upper  surface 
is  concave  and  cartilaginous,  and  articulates  with  the  scaphoid  bone. 
The  lower  surface,  which  is  convex  from  behind  forwards,  and  con- 
cave transversely,  is  connected  with  the  first  metacarpal  bone.  The 
posterior  and  outer  present  insertions  of  ligaments.  The  anterior^ 
which  is  narrow  and  uneven,  is  marked  above  with  a  groove  in 
■which  lies  the  tendon  of  the  flexor  carpi  radialis,  and  of  which  the 
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outer  edge,  forms  an  eminence  for  the  attachment  of  the  anterior 
annular  hgament  of  the  wrist,  and  the  abductor  and  opponens  pol- 
licis  muscles.  The  inner  surface  is  inclined  downward,  and  articu- 
lates with  the  OS  trapezoides  by  a  broad  and  concave  space,  and  with 
the  second  metacarpal  bone  by  another  narrow  and  plain  surface, 
situated  beneath  the  preceding. 


OF  THE  OS  TIIAPEZOIDES. 

466.  The  Trapezoides  (os  multangulum  minus),  is  smaller  than 
the  trapezium,  more  extended  from  behind  forwards  than  in  any  other 
direction,  and  thicker  behind  than  before.  Its  upper  surface,  which 
is  concave,  smooth,  narrow  and  quadrilateral,  is  articvilated  with  the 
scaphoid  bone ;  the  lower  is  divided  by  a  prominent  line  passing  from 
before  backwards,  into  two  parts,  of  which  the  inner  is  broader  and 
somewhat  concave,  and  unites  with  the  second  metacarpal  bone.  The 
posterior  surface  is  convex  and  rough,  for  the  attachment  of  liga- 
ments ;  the  aoiterior  is  of  a  similar  description,  but  is  narrower.  The 
outer  is  convex  and  articulates  with  the  trapezium ;  the  inner,  which 
is  narrower  and  concave  anteriorly  to  be  articulated  to  the  os  mag- 
num, receives  the  insertions  of  ligaments  behind. 


OF  THE  OS  MAGNUM. 

467-  The  OS  magnum  (os  capitatum),  is  the  largest  of  the  carpal 
bones.  It  is  thick  and  cubical  below,  rounded  and  hemispherical 
above,  and  its  height  is  greater  than  any  of  its  other  dimensions.  Its 
upper  surface,  which  is  named  its  head,  has  the  greatest  part  of  its 
convexity  turned  backwards  and  outwards  ;  it  is  supported  by  a 
contracted  neck,  in  the  form  of  a  groove,  and  is  received  into  a  cavity 
presented  by  the  scaphoid  and  semilmiar  bones  together.  Its  infe^ 
rior  surface  is  divided  into  three  portions,  the  external  of  which, 
inclined  outwards,  concave  and  smooth,  is  articulated  with  the  se- 
cond metacarpal  bone ;  while  the  middle  portion,  which  is  broader 
than  the  rest,  horizontal,  and  turned  a  little  obliquely  upwards  at 
its  posterior  part,  rests  upon  the  third  metacarpal  bone ;  and  the 
inner,  which  is  very  small,  plain,  and  also  horizontal,  is  joined  to 
the  fourth.  Its  posterior  surface  is  broad  and  convex  below,  a 
little  concave  above,  and  gives  attachment  to  ligaments,  as  does  the 
anterior,  which  is  narrower.  The  outer  surface  is  plain,  and  is 
articulated  to  the  trapezoides.  The  inner  surface  presents  pos- 
teriorly and  above,  a  larger  concave  space,  which  is  connected  with 
the  unciform  bone  ;  the  remaining  part  is  rough,  and  gives  attach- 
ment to  ligaments. 
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OF  THE  OS  UNCIFOHME. 

Next  to  the  os  raagnum,  this  is  the  largest  of  the  bones  of 
the  carpus,  of  v/hich  it  occupies  the  inner  aiid  lower  part ;  it  is 
somewhat  of  the  form  of  a  wedge,  with  the  base  directed  down- 
wards. Its  upper  surface,  which  is  extremely  narrow,  is  rounded 
and  smooth,  and  is  articulated  to  the  semilunar  bone.  The  lower 
surface  is  divided  into  two  facets,  which  rest  upon  the  fourth  and 
fifth  metacarpal  bones.  The  posterior  is  triangular  and  uneven, 
and  gives  attachment  to  ligaments.  The  atiterior  bears  internally 
and  below  a  large  eminence,  curved  outwards,  which  affords  at- 
tachment to  the  annular  ligament  of  the  wrist,  and  some  of  the 
muscles  of  the  little  finger.  The  outer  is  smooth  above  and  be- 
hind, to  be  articulated  with  the  os  magnum,  uneven  before  and  be- 
low, where  it  gives  insertion  to  ligaments.  The  inner,  which  is 
very  obhque,  is  concave  downwards  and  backwards,  convex  above 
and  before,  and  is  articulated  to  the  cuneiform  bone. 

469.  Structure  and  Development.  All  the  bones  of  the  car- 
pus are  formed  of  a  loose  and  spongy  tissue,  which  in  the  recent 
state  is  filled  with  a  great  quantity  of  fluid  ;  a  very  thin  layer  of 
compact  tissue  invests  their  surface.  They  are  each  developed  by 
a  single  point  of  ossification,  excepting  the  os  unciforme,  which  has 
two.  The  pisiform  bone  does  not  begin  to  ossify  until  about  the 
age  of  twelve.  In  describing  each  of  the  carpal  bones,  we  have  al- 
ready sufficiently  pointed  out  their  articulations,  to  render  it  unne- 
cessary to  recur  to  them  here. 


OF  THE  METACARPAL  BONES.* 
{Ossa  Metacarpi.) 

OF  THE  FIRST  METACARPAL  BONE.  , 

(Os  Metacarpi  Pollicis.) 

470.  This  bone,  like  all  those  of  the  metacarpus,  belongs  to  the 
class  of  long  bones  ;  it  is  shorter  and  thicker  than  the  four  others. 
Its  body  is  a  little  curved  from  behind  forwards ;  it  is  convex  and 
covered  by  the  tendons  of  the  extensors  of  the  thumb  at  its  back 
part,  and  presents  anteriorly,  in  the  middle,  a  longitudinal  ridge 
which  gives  attachment  to  the  opponens  and  flexor  brevis  poUicis ; 
intern  ally  and  at  the  upper  part,  where  it  is  very  narrow,  the  first 
dorsal  interosseous  muscle  is  attached.  Its  upper  or  carpal  ex- 
tremity, supports  a  smooth  articular  surface,  concave  from  behind 

*  MfTa,  post  ;  Kcc^'Te;,  carpus. 
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forwards,  and  convex  transversely,  which  is  connected  with  the 
trapezium ;  externally,  this  extremity  gives  attachment  to  the  ten- 
don of  the  extensor  ossis  metacarpi  pollicis.  To  the  rest  of  its  cir- 
cumference a  fibrous  capsule  is  attached.  Its  lower  extremity^  or 
head,  is  convex  and  smooth,  more  prolonged  and  broader  before 
than  behindj  and  covered  with  a  cartilage  for  the  purpose  of  being 
articulated  to  the  first  phalanx  of  the  thumb.  There  are  observed 
at  its  anterior  part  two  depressions,  which  correspond  to  the  sesa- 
moid bones,  and,  on  each  side,  a  depression  which  receives  the  in- 
sertion of  the  lateral  ligament. 

OF  THE  SECOND  METACARPAL  BONE. 

{Os  Metacarpi  Digiti  Indicis.') 

471.  This  is  one  of  the  longest  and  largest  of  these  bones. 
Its  hody.  which  is  curved  like  that  of  the  preceding  bone,  is  of  a 
prismatic  and  trigonal  form.  Posteriorly,  it  presents  a  prominent 
longitudinal  line„  which  bifurcates  below,  to  form  the  sides  of  a 
triangular  surface,  of  which  the  summit  is  turned  upwards,  and 
into  which  are  inserted,  externally,  the  first  dorsal  interosseous 
muscle,  and,  internally,  the  second.  At  its  fore  part  it  is  sur- 
mounted by  a  blunt  and  rounded  edge,  which  corresponds  to  the 
tendons  of  the  flexors,  and  is  more  prominent  below  than  above. 
Externally,  it  gives  attachment  to  the  first  dorsal  interosseous 
muscle,  and,  internally,  and  somewhat  anteriorly,  to  the  first  of 
the  palmar  interossei.  Its  upper  extremity  is  marked  in  the 
middle  with  a  concave  surface,  which  articulates  with  the  os  tra- 
pezoides ;  externally,  it  presents  a  plain  surface,  inchned  for- 
wards, which  unites  with  the  trapezium  ;  and,  internally,  a  double 
articulating  surface,  of  which  the  upper  part  is  connected  with  the 
os  magnum,  and  the  lower  with  the  third  metacarpal  bone.  Poste- 
riorly, this  extremity  of  the  bone  bears  a  tuberosity  which  gives  at- 
tachment to  the  tendon  of  the  extensor  carpi  radialis  longior,  and, 
anteriorly,  inequalities  for  the  tendon  of  the  flexor  carpi  radialis. 
The  loiver  extremity,  or  head,  of  this  bone  is  similar  to  that  of  the 
first,  and  is  articulated  with  the  first  phalanx  of  the  forefinger. 


or  THE  THIRD  METACARPAL  BONE. 

{Os  Metacarpi  Digiti  Medii.) 

472.  This  bone  is  a  little  shorter  than  the  preceding.  Its  body 
presents  exactly  the  same  disposition.  Anteriorly,  it  gives  attach- 
ment to  the  flexor  brevis  pollicis,  for  the  upper  fourth  part  of 
its  length,  and  in  the  lower  three  fourths  affords  insertion  to 
the  adductor  pollicis.  Externally  the  second,  and  internally  the 
third  dorsal  interosseous  muscles,  are  inserted  into  it.     Its  upper 
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extremitij  presents  a  nearly  plain  surface,  horizontal  at  the  fore 
part,  inclined  forwards  and  inwards  posteriorly,  which  is  articulat- 
ed to  the  OS  magnum  ;  posteriorly,  this  extremity  gives  attachment 
to  ligaments,  and  to  the  tendon  of  the  extensor  carpi  radialis  bre- 
vior :  anteriorly,  it  receives  ligaments  only  ;  externally,  it  presents 
a  concave  smooth  surface,  which  is  articulated  with  the  second  me- 
tacarpal bone  ;  and,  internally,  there  are  observed  two  surfaces  se- 
parated by  a  depression,  which  are  connected  with  the  fourth  me- 
tacarpal bone.  Its  loiver  eoetremity,  which  is  articulated  with  the 
first  phalanx  of  the  middle-finger,  is  similar  to  that  of  the  preced- 
ing bone. 

OF  THE  FOURTH  METACARPAL  BONE. 

{Os  Metacarpi  Digiti  Annularis.) 

473.  It  is  shorter  and  smaller  than  the  third,  and  presents  the 
same  form  in  its  body,  which  gives  attachment  externally  to  the 
second  palmar,  and  third  dorsal  interosseous  muscles,  and  on  the 
inside  to  the  fourth  dorsal.  Its  upper  eoetremity  presents  two 
smooth  articular  surfaces,  of  which  the  inner  is  broader  and  some- 
what concave,  and  articulates  with  the  unciform  bone,  while  the 
other,  which  is  external  and  posterior,  is  very  small  and  plain,  and 
is  connected  with  the  os  magnum.  Before  and  behind,  this  extre- 
mity gives  attachment  to  ligaments  ;  externally,  it  has  two  facets 
separated  by  a  depression,  connected  with  two  corresponding  facets 
of  the  third,  and  internally  a  simple  surface,  somewhat  concave, 
united  to  the  fifth  metacarpal  bone.  The  lower  extremity  is  arti- 
culated to  the  first  phalanx  of  the  ring-finger. 


OF  THE  FIFTH  METACARPAL  BONE. 

{Os  Metacarpi  Digiti  Minimi.) 

474.  This  bone  is  shorter  than  the  fourth.  Its  body  is  a  little 
flattened  from  behind  forwards.  Posteriorly,  it  is  marked  with  an 
oblique  line,  which  divides  it  diagonally  into  two  portions,  the 
outer  of  which  is  concave,  and  gives  attachment  to  the  fourth  dor- 
sal interosseous  muscle,  while  the  inner,  which  is  convex  and 
broader,  is  covered  by  the  tendons  of  the  extensors  of  the  little  fin- 
ger. To  the  outside  and  anteriorly,  it  gives  attachment  to  the 
third  palmar  interosseous  muscle,  and,  internally,  where  it  is  nar- 
row and  uneven,  to  the  adductor  minimi  digiti.  The  upper  extre- 
mity  presents  a  concave  surface,  directed  a  little  outwards,  and  ar- 
ticulated with  the  OS  unciforme  ;  there  are  seen  upon  it,  internally, 
a  tuberosity  for  the  attachment  of  the  extensor  carpi  ulnaris,  ex- 
ternally, an  articulating  surface  for  the  fourth  metacarpal  bone, 
and  anteriorly  and  posteriorly,  impressions   of  ligaments.     The 
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lower  extremity  is  connected  with  the  first  phalanx  of  the  little 
finger. 

475.  Structure  and  Development.  The  metacarpal  bones  have 
the  same  structure  as  the  long  bones  in  general ;  in  other  words, 
their  body  is  compact,  and  their  extremities  cellular.  They  are 
hollowed  by  a  distinct  medullary  canal.  In  the  middle  of  the  an- 
terior surface  of  their  body,  the  aperture  of  their  principal  canal  for 
the  vessels  of  the  bone  is  observed,  its  direction  being  vipwards. 
The  first  is  developed  by  two  points  of  ossification,  one  for  the 
body,  and  the  other  for  the  upper  extremity ;  the  other  four  have 
also  two,  one  for  the  body,  and  the  other  for  the  lower  extremity. 

476.  Articulations.  The  first  is  articulated  with  the  trapezium 
and  the  first  phalanx  of  the  thumb  ;  the  second  with  the  trapezium, 
trapezoides,  os  magnum,  the  third  metacarpal  bone,  and  the  first 
phalanx  of  the  fore-finger  ;  the  third  with  the  os  magnum,  the 
second  and  fourth  metacarpal  bones,  and  the  first  phalanx  of  the 
middle  finger  ;  the  fourth  with  the  os  magnum,  os  unciforme,  the 
third  and  fifth  metacarpal  bones,  and  the  first  phalanx  of  the  ring 
finger ;  the  fifth  with  the  os  unciforme,  the  fourth  metacarpal  bone, 
and  the  first  phalanx  of  the  little  finger. 


OF  THE  BONES  OF  THE  FINGERS. 

477-  I'he  fingers  are  composed  of  fourteen  bones,  named  Pha- 
langes* {infernodia).-f  Each  of  them  has  three,  excepting  the 
thumb,  in  which  there  are  only  two.  Those  next  the  metacarpus 
are  longer  and  larger  ;  the  extreme  series  is  the  smallest,  and  the 
middle  bones  are  of  an  intermediate  character.  In  all  of  them  the 
upper  extremity  is  larger  than  the  lower ;  the  anterior  surface  is 
concave,  and  the  posterior  convex,  the  former,  being  connected  with 
the  tendons  of  the  flexors,  the  latter  with  those  of  the  extensors  of 
the  fingers. 


OF  THE  FIRST  OR  METACARPAL  Oil  PROXIMAL  PHAI.ANGES. 

{Phalanges  Primce.) 

478.  There  is  one  of  these  bones  for  each  finger.  That  of  the 
middle  finger  is  the  longest,  while  the  one  belonging  to  the  little 
finger  is  the  shortest  and  weakest.  Their  anterior  surface  forms 
a  sort  of  groove,  which  lodges  the  tendons  of  the  flexor  muscles, 
and  whose  thin  and  rough  edges  give  attachment  to  the  fibrous 
sheath  of  these  tendons.  The  upper  extremity,  which  is  of  a 
quadrilateral  form  with  rounded  angles,  presents  a  transversely 

*  ^dxayyt;,  from  (pdXayl,  acies,  they  being  compared  to  soldiers  arranged  in  order . 
-f-  Inter,  betiveen  ;  nodus,  a  joint. 


140  PASSIVE  ORGANS  OF  LOCOMOTION. 

oval  cavity,  -which  is  articulated  with  the  head  of  the  correspond- 
ing metacarpal  bone,  and  whose  sides  have  inequalities  for  the  at- 
tachment of  the  lateral  ligaments.  That  of  the  first  phalanx  of  the 
thumb  receives  the  insertions  of  the  abductor,  flexor  brevis,  and 
adductor  poUicis.  Their  loiver  extremity  is  surmounted  by  two 
small  condyles  separated  by  a  groove,  more  prolonged  before  than 
behind,  and  articulated  with  the  next  phalanx. 


OF  THE  SECOND  OR  MIDDLE  PHALANGES. 

{Phalanges  Secundce,  sive  Medias.) 

479.  In  the  thumb  the  middle  phalanx  is  wanting.  That  of 
the  middle  linger  is  the  longest,  while  the  one  belonging  to  the 
little  finger  is  the  shortest  and  smallest.  They  have  a  great  resem- 
blance to  the  first  phalanges,  only  that  there  are  observed  at  their 
middle  and  fore  part  two  impressions,  to  which  the  terminations  of 
the  tendons  of  the  flexor  sublimis  are  attached,  and  that  their  up- 
per extremity  presents  two  concave  surfaces  separated  from  before 
backwards  by  a  prominent  line,  for  its  articulation  with  the  con- 
dyles of  the  metacarpal  phalanges,  and  inequalities,  at  its  posterior 
part,  for  the  attachment  of  a  portion  of  the  tendon  of  the  extensor 
communis  digitorum. 

OF  THE  THIRD  OR  EXTREME  OR  DISTAL  PHALANGES. 

{Phalanges  Unguium.) 

480.  Each  of  the  fingers,  including  the  thumb,  has  one.  That 
of  the  thumb  is  the  largest ;  the  smallest  is  that  of  the  little  finger. 
Their  posterior  surface  is  convex,  and  covered  by  the  nails  ;  the 
anterior  is  concave  at  its  middle  part,  and  gives  insertion  to  the 
tendon  of  the  flexor  profundus.  The  base  is  marked  with  two  ca- 
vities similar  to  those  of  the  upper  extremities  of  the  middle  pha- 
langes, and  articulated  with  the  condyles  of  their  lower  extremity. 
On  the  sides  are  seen  the  impressions  of  the  lateral  ligaments,  and 
posteriorly  the  attachment  of  the  tendons  of  the  extensor  communis 
digitorum.  The  summit  is  rounded,  compressed,  very  uneven,  tu- 
bercular, broader  than  the  body,  and  connected  with  the  pulp  of 
the  fingers. 

481.  Structure,  Articulations,  and  Development.  The  first 
and  second  phalanges  are  similar  to  the  metacarpal  bones  in  struc- 
ture, and  are,  like  them,  furnished  with  a  medullary  canal;  the 
last  phalanges  are  entirely  formed  of  cellular  tissue,  covered  with  a 
slight  layer  of  compact  tissue.  The  first  phalanges  are  articulated 
with  the  metacarpal  bones,  and  with  the  second  or  middle  ;  the 
second  phalanges,  with  the  first  and  last ;  the  latter,  with  the  se- 
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cond,  excepting  that  of  the  thumb,  which  is  immediately  connected 
with  the  first.  They  are  developed  by  two  points  of  ossification, 
one  for  the  body,  the  other  for  the  upper  extremity. 


OF  THE  SUPERIOR  EXTREMITIES  COKSIDERED    IN    GENERAL,  WITH 
REFERENCE  TO  THE  BONES  OF  WHICH  THEY  ARE  COMPOSED. 

482.  The  superior  extremities,  whose  length  is  such  that,  in  the 
standing  posture,  the  tips  of  the  fingers  reach  the  middle  of  the 
thigh,  are  composed  each  of  thirty-two  bones,  the  weight  of  which 
is  sustained  by  the  connexions,  more  or  less  remote,  of  the  shoul- 
der with  the  head,  the  neck,  and  the  vertebral  colum-ii.  In  order 
to  point  out  the  different  regions  into  which  they  are  divided  for 
the  purpose  of  facilitating  their  examination,  they  are  supposed 
hanging  by  the  side  of  the  body,  with  the  palm  of  the  hand  turned 
forwards.  The  following  peculiarities  are  then  observed  in  each 
of  the  portions  of  which  they  consist : — 

483.  The  Shoulder  is  applied  upon  the  upper  part  of  the  tho- 
rax, in  such  a  manner  as  to  increase  its  transverse  extent  on  the 
outside  in  a  great  degree.  It  is  longer  than  broad,  and  this  length 
is  more  marked  in  the  female  than  the  male,  on  account  of  the 
greater  development  of  the  mammae,  which  induces  an  enlargement 
of  the  chest  at  its  upper  part.  With  respect  to  its  height,  it  is 
the  scapula  alone  that  can  serve  to  furnish  an  estimate  of  it,  the 
clavicle  being  of  no  importance  in  this  respect. 

The  shoulder  is  in  general  inclined  backwards,  and  the  glenoid 
cavity  of  the  scapula  turned  directly  outwards.  The  two  bones  of 
which  it  is  formed  constitute  a  bent  and  horizontal  lever,  which  is 
so  disposed,  that  the  summit  of  the  angle  is  above  the  glenoid  ca- 
vity, and  its  base  directed  inwards  and  backwards. 

484.  The  Arm  (brachmm),  or  portion  of  the  thoracic  extremity 
extended  between  the  shoulder  and  elbow,  is  formed  by  a  single 
bone  already  described,  and  scarcely  presents  any  thing  for  our  ex- 
amination in  its  general  conformation.  It  is  protected  at  its  upper 
part,  by  the  projection  formed  by  the  acromion  and  coracoid  pro- 
cess. The  pulley  which  is  observed  at  its  lower  part  is  oblique,  so 
as  to  be  directed  forwards  toward  the  inner  edge  of  the  bone,  and 
backwards  toward  its  outer  side.  The  inner  tuberosity  of  this  ex- 
tremity corresponds  to  the  head  of  the  humerus,  and  the  outer  tu- 
berosity to  the  large  tuberosities  of  the  vipper  extremity. 

485.  The  Fore-arm  (anti-brachium),  which  is  situated  between 
the  arm  and  hand,  is  flattened  from  before  backwards,  curved  a 
little  forwards,  and  of  nearly  uniform  breadth  in  its  whole  length. 
The  two  bones  of  which  it  is  composed  are  so  arranged,  that  the 
thickest  part  of  the  one  corresponds  to  the  thinnest  part  of  the 
other,  so  that,  in  the  different  parts  of  the  extent  of  the  fore-arm, 
the  sum  of  their  diameters  remains  almost  imiformly  the  same. 
Both  are  rounded  on  the  side,  where  they  are  farthest  from  each 
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Other,  and  are  bounded  by  a  sharp  edge  on  that  by  which  they 
mutually  approach.  They  are  in  contact  at  their  two  extremities  ; 
but  in  the  middle  are  separated  by  an  interval,  named  the  inter- 
osseous space,  which  is  contracted  above  and  below,  and  in  the  re- 
cent state,  is  closed  by  a  membraniform  ligament.  Their  two  car- 
pal extremities  are  situated  nearly  at  the  same  level ;  but  the  up- 
per extremity  of  the  ulna  rises  about  a  twelfth  part  above  that  of 
the  radius.  The  latter  is  in  general  situated  in  a  plane  a  little  an- 
terior to  that  of  the  ulna.  At  the  elbow,  it  is  the  ulna  that  prin- 
cipally forms  the  joint ;  but  at  the  wrist,  the  radius  is  the  chief 
constituent,  and  thus  draws  along  with  it  the  hand  in  all  its  mo- 
tions. 

We  have  supposed  the  upper  extremity  hanging  along  the  side 
of  the  body,  with  the  back  of  the  hand  directed  backwards.  This 
position  is  what  is  termed  supination  [supinatio).  The  term  pro- 
nation (pronatio),  again,  is  applied  to  the  position  in  which  the  back 
of  the  hand  is  directed  outwards,  while  the  thumb  is  turned  for- 
wards. In  pronation,  the  radius  is  in  its  natural  place  at  the  up- 
per extremity,  while  its  lower  turns  upon  the  ulna  ;  and  in  this 
state  the  two  bones  cross  each  other. 

486.  The  Hand  {marius),  or  last  part  of  the  thoracic  extremi- 
ties, varies  in  its  dimensions  in  diiferent  individuals,  and  is  more 
extended  in  height  than  in  breadth.  It  is  also  broader  than  the 
fore-arm.  Its  ajiterior  surface,  which  is  concave,  is  named  the 
palm  {jpalma  s.  void)  ;  the  posterior,  which  is  convex,  and  a  little 
inclined  upon  the  fore-arm,  is  named  the  bach  of  the  hand  (dorsum 
manus).  Its  outer  or  radial  edge  fmargo  radialisj,  is  thicker  than 
the  inner  or  ulnar  fmargo  ulndris).  The  hand  is  divided  into  the 
following  parts. 

487-  The  Carpus  or  Wrist  {carpus),  which  commences  the  hand 
in  the  skeleton,  and  which  is  articulated  to  the  fore-arm,  being 
scarcely  broader  than  it,  is  transversely  oval :  its  height  is  inconsi- 
derable. It  is  flattened  from  before  backwards,  and  slightly  curved 
forwards.  Its  posterior  surface  is  in  general  convex,  and  traversed 
by  an  unequal  depression,  which  indicates  the  separation  of  the  two 
rows  of  bones  of  which  it  is  composed.  Its  anterior  surface,  which 
is  concave,  represents  a  sort  of  groove  in  which  pass  the  tendons 
of  the  flexor  muscles  of  the  fingers,  together  with  nerves  and  ves- 
sels. The  scaphoid  bone  and  trapezium  externally,  and  the  pisi-^ 
form  bone  with  the  process  of  the  os  unciforme  internally,  form  four 
eminences  which  limit  this  groove  on  the  sides,  and  to  which  are 
attached  the  muscles  of  the  thumb  and  little  finger,  as  well  as  the 
anterior  annular  ligament  of  the  wrist.  The  two  surfaces  of  the 
carpus  are,  in  general,  very  uneven  for  the  insertion  of  ligaments. 
The  posterior  surface  forms  part  of  the  back  of  the  hand,  and  is 
covered  by  the  extensor  muscles  of  the  fingers. 

488.  On  the  side  next  the  fore-arm,  the  carpus  presents  a  con- 
vexity more  prolonged  backwards  than  forwards,  which  is  covered 
with  cartilage  in  the  recent  state,  and  is  articulated  with  the  bones 
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of  the  fore-arm  to  form  the  wrist-joint.  At  the  lower  part  it  is  ter- 
minated by  a  certain  number  of  articular  surfaces,  which  are  con- 
nected with  the  metacarpal  bones.  Externally  and  internally,  it 
presents  inequalities  which  give  insertion  to  ligaments. 

489-  Metacarpus  [metacarpus).  This  part  of  the  hand,  which 
is  situated  between  the  carpus  and  fingers,  is  of  a  quadrilateral 
form,  broader  below  than  above.  It  is  concave  before,  convex  be- 
hind, and  presents  very  distinct  intervals  existing  between  the 
bones  of  which  it  is  composed,  which,  with  the  exception  of  the 
first,  are  in  contact  at  their  upper  or  proximal  extremities.  The 
space  which  occurs  between  the  first  and  second  is  also  much  larger 
than  the  others.  It  is  in  these  intervals  that  the  interosseous  mus- 
cles are  lodged. 

490.  The  Fingers  (digiti)  *  are  five  in  number,  and  are  desig- 
nated by  their  numerical  name,  counting  from  the  radius  towards 
the  ulna.  The  first  is  named  the  Thumb  {PoUex) ;  the  second  the 
Forefinger  or  Index,  the  latter  name  being  applied  to  it  from  its 
being  used  to  point  out  a  distant  object ;  the  third  is  named  the 
Middle  Finger^  on  account  of  its  position ;  the  fourth,  the  Hing 
Finger,  because  it  is  on  it  that  rings  are  usually  worn ;  lastly,  the 
fifth  is  named  the  Fittle  Finger,  from  its  inferior  size,  and  occa- 
sionally the  Auricular,  from  its  being  the  only  one  that  can  easily 
be  introduced  into  the  external  auditory  canal. 

The  middle  finger  is  the  longest ;  the  index  and  ring-fingers 
follow  next ;  the  thumb  and  little  finger  are  the  last  in  this  respect. 
But  with  regard  to  thickness,  the  following  is  the  order  which  they 
follow  : — first  the  thumb,  then  the  middle  finger,  the  fore-finger, 
the  ring-finger,  and  lastly,  the  little-finger.  In  general,  the  dorsal 
surface  of  the  fingers  is  convex  in  the  longitudinal,  and  more  es- 
pecially in  the  transverse  direction.  Their  palmar  surface  pre- 
sents a  corresponding  concavity.  The  thumb  is  straighter  than 
the  others. 


OF  THE  INFERIOR  OR  ABDOMINAL  EXTREMITIES. 
(Artus  Inferiores.) 

OF  THE  THIGH. 
OF  THE   FFMUE. 

491-  Form.  The  Femur  (Os  Femoris)  is  tlie  longest,  largest, 
and  heaviest,  of  all  the  bones  of  the  body.  It  is  of  a  cylindrical 
form,  somewhat  curved  anteriorly,  directed  obliquely  downwards 
and  inwards,  and  slightly  twisted  upon  itself,  so  that  in  the  skele- 
ton, it  is  much  nearer  the  corresponding  bone  of  the  opposite  side 
at  its  lower  extremity,  than  at  the  upper,  where  it  is  separated  to  a 

*  AdxTuXoi  amoiiff  the  Greeks, 
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considerable  distance.  Being  a  double  bone,  it  is  consequently 
unsymmetrical,  which  is  equ.ally  the  case  with  all  the  other  bones 
of  the  lower  extremity.  The  femur  rests  upon  the  leg,  and  trans- 
mits to  it  the  weight  of  the  pelvis,  with  which  it  is  articulated  at  its 
upper  part.     The  following  parts  are  observed  in  it. 

492.  The  Body,  which  is  pretty  thick  above,  contracted  in  the 
middle,  and  greatly  enlarged  below.  It  is  slightly  twisted  upon 
itself,  and  presents  a  very  distinct  curvature,  of  which  the  convexity 
is  anterior.  It  is  somewhat  triangular  in  its  three  upper  fourths, 
and  is  flattened  from  before  backwards  in  the  lower  fourth. 

Its  anterior  surface,  which  is  convex,  broader  above  and  below 
than  in  the  middle,  and  slightly  twisted  upon  itself,  gives  attach- 
ment in  the  three  upper  fourths  of  its  length  to  the  crureus,  which 
covers  it  entirely.  The  outer  surface  is  narrow,  slightly  concave 
above,  convex  below,  and  gives  attachment  to  the  vastus  externus 
muscle.  The  inner  surface,  is  broader  than  the  preceding,  nearly 
plain,  and  covered  by  the  vastus  internus,  to  which  it  gives  attach- 
ment in  its  two  upper  thirds. 

493.  These  surfaces  are  separated  by  three  edges,  of  which  two 
are  lateral,  rounded,  rather  indistinct,  and  give  attachment  to  the 
vasti  muscles.  The  third,  which  is  posterior,  very  prominent, 
rough,  and  furnished  with  distinct  asperities,  has  received  the 
name  of  Linea  aspera.  This  line,  whose  direction  is  parallel  to 
the  axis  of  the  bone,  is  much  more  distinct  at  its  middle  part  than 
at  the  extremities.  It  has  besides  a  certain  breadth,  and  presents 
two  lips  or  edges  {labia),  separated  by  an  interval,  and  retiring  to 
a  great  distance  from  each  other  at  the  upper  and  lower  parts  of 
the  bone,  which  makes  it  appear  bifurcated  at  its  two  extremities. 
It  gives  attachment  externally  to  the  vastus  externus  and  the  short 
head  of  the  biceps.  Internally,  it  receives  the  insertion  of  the 
vastus  internus ;  while  its  middle  part  receives  a  portion  of  the 
fibres  of  the  three  adductor  muscles  of  the  thigh.  The  canal  for 
the  vessels  of  the  bone,  which  is  directed  upwards,  is  seen  at  the 
middle  of  this  line.  It  is  generally  single,  but  occasionally  there 
are  two  or  three  apertures.  The  external  branch  of  the  upper  bi- 
furcation of  the  linea  aspera  ascends  to  the  trochanter  major ;  it  is 
very  rough,  and  gives  attachment  externally  to  the  vastus  externus, 
internally  to  the  adductor  magnus,  and  in  the  middle  to  the  ten- 
don of  the  gluteus  maximus.  The  internal  branch,  which  is  not 
very  distinct,  passes  upwards  and  inwards  to  the  trochanter 
minor,  and  gives  attachment  to  the  pectineus  and  vastus  inter- 
nus. The  quadratus  femoris  and  adductor  magnus  cover  the 
triangular  interval  existing  between  these  branches.  The  branches 
of  the  lower  bifurcation  of  the  linea  aspera  are  longer  than 
those  of  the  tipper ;  they  descend  toward  the  posterior  part  of 
the  condyles,  above  which  they  terminate  by  very  distinct  impres- 
sions, and  are  more  widely  separated  than  those  of  the  upper  bi- 
furcation. The  external  branch,  which  is  more  prominent  than 
the  inner,  affords  insertion  to  the  vastus  externus  and  biceps  flexor 


OF  THE  SUPERIOR  EXTREMITIES  IN  GENERAL.         14.5 

muscles ;  the  internal,  which  is  depressed  at  its  upper  part,  and 
even  abnost  entirely  effaced  toward  the  middle  for  tlie  passage  of 
the  crural  artery,  which  runs  across  it,  gives  attachment  to  the 
vastus  internvis  and  adductor  magnus.  These  two  lines  are  sepa- 
rated by  a  triangular  flattened  surface,  which  corresponds  to  the 
popliteal  vessels  and  nerves,  and  is  limited  at  its  lower  part,  and 
laterally  by  rough  impressions,  which  are  placed  immediately 
above  the  posterior  extremity  of  the  condyles,  and  which  give  at- 
tachment to  the  tendons  of  the  gastrocnemius  externus  muscle. 

494.  The  Upper,  or  Pelvic  Extremity.  This  extremity,  which 
is  angularly  curved  from  its  union  with  the  body  of  the  bone,  and 
of  a  very  irregular  form,  presents  three  large  processes.  One  of 
these,  which  is  the  largest  and  highest  of  the  three,  is  called  the 
Head  (caput  ossis  femorls).  It  is  of  a  spherical  form,  and  is  di- 
rected obliquely  upwards,  inwards,  and  a  little  forwards.  At  the 
middle,  or  a  little  below  it,  there  is  observed  a  small  ragged  and 
uneven  depression,  which  gives  attachment  to  the  round  ligament 
of  the  hip  joint.  This  head  is  covered  with  cartilage,  and  is  arti- 
culated with  the  cotyloid  cavity  of  the  os  innominatum  ;  it  is  sup- 
ported by  a  long  Neck,  (colluni),  flattened  from  before  backwards, 
which  forms  a  more  or  less  obtuse  angle  outwards  with  the  axis  of 
the  body  of  the  bone.*  It  is  longer  and  smaller  below  and  behind, 
than  above  and  before.  The  head  is  separated  from  the  neck  by 
a  variously  contorted  line,  which  corresponds  to  the  circumference 
of  the  cartilage  by  which  the  head  is  invested.  Two  other  broad 
and  scabrous  lines,  directed  obliquely  inwards  and  downwards,  pro- 
ceeding from  the  great  to  the  small  trochanter,  and  situated  the 
one  before,  (linea  iJitertrochanterica  anterior),  the  other  behind, 
(linea  intertrochanterica  posterior),  the  base  of  the  neck,  indicate 
its  junction  with  the  body  of  the  bone,  and  give  attachment  to  the 
capsular  ligament.  The  part  of  the  neck  which  is  next  the  head, 
is  rounded  and  smaller  ;  in  the  rest  of  its  extent,  it  has  the  form  of 
a  triangular  prism,  with  very  blunt  angles. 

495.  The  second  process  of  the  upper  extremity  of  the  femur  is 
named  the  Great  Trocha?iter,-f  (Trochanter  Major).  It  is  a 
broad,  thick,  rough,  quadrilateral  eminence,  flattened  i'rom  within 
outwards,  occupying  the  outermost  part  of  this  region  of  the  fe- 
mur, and  situated  at  a  lower  level  than  the  head.  The  Outer  Sur- 
face of  this  process  is  broad  and  convex ;  it  is  covered  by  the  ten- 
don of  the  gluteus  maximus,  from  which  it  is  separated  by  a  syno- 
vial bursa.  It  is  terminated  below  by  a  rather  prominent  ridge, 
which  gives  attachment  to  the  vastus  externus  muscle.     Its  hmer 

*  This  angle  changes  with  age,  until  at  last  the  head  sinks  below  the  level  of  the 
Trochanter  JMajor  ;  it  changes  also  its  level,  the  neck  shortens  and  the  head  of  the 
bone  becomes  sessile,  to  use  the  language  of  Botanists,  from  the  disease  termed  by- 
Mr.  B.  Bell  "  Interstitial  Absorption,"  and  has  been  in  this  condition,  frequently 
niistaken  by  Surgeons  for  cases  of  fracture  of  the  neck  of  the  bone  which  had  heal- 
ed by  osseous  union.  See  ■•'  Remarks  on  Interstitial  Absorption  of  the  neck  of  the 
thigh  bone.  By  Benjamin  Bell,  Surgeon."  Edin.  1824. 
f  T(35;^«yr^^  (^'.yy-i  of  the  Greeks,  from  Tpo;;^^;,  a  wheel. 
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Surface  presents  at  its  upper  part  an  irregular  depression,  named 
the  Digital  Cavity,  which  gives  attachment  to  the  tendons  of  the 
pyriformis,  superior  and  inferior  gemelli,  obturator  internus,  and 
obturator  externus  muscles.  The  Anterior  Edge  of  the  great 
trochanter  is  not  very  prominent,  but  is  very  broad  and  rough ;  it 
gives  insertion  to  the  tendon  of  the  glutaeus  minimus.  Its  Poste- 
rior Edge  is  rounded  and  more  distinct,  but  narrower,  and  receives 
the  tendon  of  the  quadratus  femoris.  Its  summit,  which  is  short, 
thick,  and  very  rough,  gives  attachment  to  the  glutaeus  medius. 

496*.  The  Small  Trochanter,*  {Trochanter  Minor),  is  situated 
beneath  and  behind  the  base  of  the  neck  of  the  femur,  and  much 
lower  than  the  great  trochanter ;  its  form  is  pyramidal,  and  its 
direction  obliquely  inwards  and  backwards.  Its  summit  gives  at- 
tachment to  the  united  tendon  of  the  psoas  magnus  and  iliacus  in- 
ternus. From  its  base,  which  is  triangular,  there  proceed  three 
prominent  lines  ;  two  superior,  of  which  the  one  ascends  obliquely 
outwards  to  the  great  trochanter,  while  the  other  proceeds  obliquely 
inwards,  to  be  continued  into  the  lower  part  of  the  neck  ;  and  one 
inferior,  which  directs  itself  toward  the  linea  aspera,  and  forms  the 
inner  branch  of  its  superior  bifurcation. 

497-  The  Lower  or  Tibial  Extremity,  which  is  larger  than  the 
upper,  is  a  little  flattened  from  before  backwards,  and  is  thinner  in 
its  middle  part  than  on  the  sides,  which  are  formed  of  two  consider- 
able eminences,  known  by  the  name  of  Condyles  (condyli  ossis  fe- 
moris). These  condyles  articulate  with  the  tibia,  and  are  distin- 
guished into  internal  and  external.  The  Internal  Condyle  is  nar- 
rower, less  prominent  anteriorly,  more  oblique,  more  prolonged 
backwards  than  the  other,  and  also  descends  lower  when  the  femur  is 
placed  in  a  vertical  direction,  but  remains  on  the  same  level  with  it 
when  the  bone  is  restored  to  its  natural  obliquity.  These  two  con- 
dyles present  a  greater  convexity  behind  than  before.  They  are 
separated  posteriorly  by  a  large  notch,  (fovea  intercondyloidea  pos- 
terior), very  uneven  in  its  bottom,  which  is  prolonged  between  them, 
and  which  is  destitute  of  articular  cartilage,  and  lodges  the  crucial 
ligaments  of  the  knee-joint.  Anteriorly  their  surfaces  seem  to  be  con- 
tinued into  each  other,  and  form  a  sort  of  pulley  (fovea  intercondy- 
loidea anterior),  which  is  convex  from  above  downwards,  concave 
transversely,  more  prominent  and  higher  externally  than  internally, 
and  formed  especially  at  the  expense  of  the  outer  condyle,  of  which 
it  occupies  all  the  fore  part ;  it  is  articulated  with  the  patella.  The 
inner  condyle  presents  internally  an  uneven  projecting  eminence, 
named  the /?^^en^oi  Tuberosity,  (tuber culum condyli  m^erm),  which 
gives  attachment  to  the  internal  lateral  ligament  of  the  knee-joint, 
and  to  the  tendon  of  the  adductor  magnus.  Externally,  it  gives 
insertion  to  the  fibres  of  the  posterior  crucial  ligament,  by  an  uneven 
and  rough  surface.  The  outer  condyle  presents  externally  the  Ex-, 
ternal  Tuberosity,  (tuberculmn  condyli  externi),  which  is  less  pro- 

*  Tgdj^'aiiTJif  f^i'tQs;  of  the  Greeks. 
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minent  than  the  internal,  uneven,  rough,  convex,  and  gives  attach- 
ment to  the  external  lateral  ligament  of  the  knee-joint.  Beneath 
this  tuberosity,  there  is  observed  a  pretty  wide  groove,  which  re- 
ceives the  tendon  of  the  popliteus  muscle.*  Internally,  this  con- 
dyle presents  an  uneven  rugose  surface,  at  the  posterior  part  of 
which  is  inserted  the  anterior  crucial  ligament.  Very  convex  be- 
hind, nearly  flat  before,  and  very  broad  beneath,  this  condyle  differs 
considerably  from  the  inner,  which  is  more  convex  anteriorly,  and 
less  broad  below. 

498.  Structure.  The  femur  presents  the  structure  common  to 
all  the  long  bones,  in  other  words,  is  formed  of  compact  tissue  in 
its  body,  and  of  cellular  tissue  in  its  extremities.  Its  compact  tis- 
sue appears  evidently  fibrous  at  the  outside,  and  especially  on  the 
neck.  A  large  cylindrical  medullary  canal  occupies  the  whole  in- 
terior of  the  bone,  and  presents  a  multitude  of  broad  laminae  which 
detach  themselves  from  its  wails,  together  with  very  slender  inter- 
laced filaments. 

499.  Development.  The  femur  is  developed  by  five  points  of 
ossification,  one  for  each  of  the  three  processes  of  the  pelvic  extre- 
mity, one  for  the  body,  and  one  for  the  two  condyles  of  the  lower 
extremity. 

500.  Articulations.  It  is  articulated  with  the  os  innominatum, 
the  tibia,  and  the  patella,  by  the  various  parts  already  mentioned. 


OF  THE  LEG. 
OF   THE  PATELLA. 

501.  The  Patella  {Rotula),  is  an  irregular  flattened  bone,  of 
inconsiderable  size,  occupying  the  anterior  part  of  the  knee.  Its 
form  is  that  of  a  triangle  rounded  on  the  angles.  Its  Anterior 
Surface  is  convex,  uneven,  covered  with  a  great  number  of  small 
vascular  apertures  and  longitudinal  striae,  which  indicate  the  direc- 
tion of  the  fibres  of  the  bone :  it  is  covered  by  tendinous  and 
aponeurotic  expansions,  and  by  the  skin.  The  Posterior  Surface 
is  separated  into  two  portions,  covered  with  cartilage,  and  articulated 
with  the  condyles  of  the  femur,  by  a  prominent  hue  which  descends 
obliquely  inwards  from   the  base  of  the  bone  towards   its  lower 

*  The  groove  described  in  the  text  receives  the  tendon  of  the  popliteus  muscle  only 
during  the  flexion  of  the  knee-joint,  the  tendon  being  inserted  into  one  extremity  of 
it.  The  osseous  surfaces  of  the  groove  are  encrusted  with  cartilage,  and  covered 
■with  the  synovial  membrane,  thus  forming  a  part  of  the  articulation  of  the  knee. 
^o  long  as  the  limb  is  extended,  the  tendon  of  the  popliteus  is  not  in  the  groove; 
but  as  the  knee  bends,  the  tendon  slides  over  the  smooth  lip  of  it,  and  should  the 
flexion  continue  to  a  considerable  degree,  the  tendon  at  last  slips  into  the  groove ; 
so  that  it  may  be  said  to  have  been  fortned  for  the  occasional  reception  of  the  tendon 
of  the  popliteus.  This  mechanism,  which  has  scarcely  been  properly  described  by 
any  anatomist,  was  well  understood  by  Winslow.  We  shall  return  to  this  structure 
when  describing  the  functions  of  the  popliteus  muscle. 
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angle.  Of  these  two  portions,  the  outer  is  larger  and  deeper  than 
the  inner,  in  conformity  to  the  disposition  of  the  articular  part  of 
the  corresponding  condyle.  Beneath  them  is  seen  a  small  trian- 
gular rough  surface,  into  which  is  inserted  the  ligament  of  the 
patella. 

502.  The  Base  of  the  Patella,  which  is  thick,  directed  upwards, 
and  cut  obliquely  downwards  and  furv/ards,  gives  attachment  to 
the  tendon  of  the  rectus  femoris.  Its  two  Lateral  Edges,  which 
are  thin,  convex,  and  prominent,  receive  aponeuroses  from  the  tri- 
ceps extensor.  Its  Summit,  which  is  sharp  and  directed  down- 
wards, gives  insertion  to  the  ligamentum  patellae. 

503.  Structure.  The  patella  is  almost  entirely  formed  of  very 
dense  cellular  tissue,  traversed  by  longitudinal  bony  fibres,  and  co- 
vered with  a  very  thin  layer  of  compact  tissue.  It  appears  to  bor- 
row this  peculiar  structure  from  the  fibrous  basis  in  which  it  is  de- 
veloped. It  in  fact  originates  in  the  midst  of  the  tendon  of  the 
extensor  muscles  of  the  leg,  in  the  same  way  as  the  sesamoid  bones 
are  developed. 

504.  Development  and  Articulations.  The  patella  originates 
by  a  single  centre  of  ossification ;  it  remains  long  cartilaginous,  and 
only  becomes  entirely  osseous  at  a  pretty  advanced  age.  It  is  ar- 
ticulated with  the  condyles  of  the  femur,  and  is  connected  with  the 
tibia  by  the  ligamentum  patellar. 


OF  THE  TIBIA. '^ 

505.  Form.  The  Tibia  is  the  largest  and  longest  of  the  two 
bones  of  the  leg,  of  which  it  occupies  the  inner  and  fore  part.  Next 
to  the  femur,  it  is  the  largest  bone  in  the  body.  It  is  divided  into 
the  following  parts : 

506.  Body.  This  part  is  prismatic  and  triangular ;  its  thick- 
ness diminishes  from  the  upper  part  to  the  lower  in  a  general  man- 
ner, but  the  place  where  it  is  smallest,  is  below  the  middle  third. 
Independently  of  its  being  twisted  upon  itself,  like  all  the  long 
bones,  it  presents  a  double  curvature,  which  is  such  that  internally 
its  two  upper  thirds  are  slightly  convex,  while  the  loY/er  is  a  little 
concave.  Its  Inner  Surface,  which  is  directed  a  little  obliquely 
forwards,  slightly  convex,  and  broader  above  thari  below,  is  covered 
at  the  upper  part  by  the  tendinous  expansions  of  the  sartorius,  gra- 
cilis and  semitendinosus  mviscles,  while  in  the  rest  of  its  extent  it 
lies  immediately  under  the  skin.  Its  Outer  Surface,  which  is  al- 
so broader  above  than  below,  is  concave  in  its  two  upper  thirds, 
■where  the  tibialis  anticus  is  inserted,  and  convex  in  the  remaining 
third,  which  is  covered  by  the  tendons  of  that  muscle,  of  the  exten- 
sor communis  digitorum,  extensor  proprius  pollicis  and  peroneus 

*  Tibia,  a  pipe  or  llute.  It  is  said  that  the  first  instruments  of  this  sort  were 
made  by  shei>hurds  of  the  leg  bones  of  animals. 
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tertius.  Its  Posterior  Surface  is  also  broader  above  than  below, 
and  is  slightly  convex  in  its  whole  extent.  Its  upper  part  is  tra- 
versed by  a  prominent  line,  which  directs  itself  obliquely  down- 
wards and  outwards,  and  into  which  are  inserted  the  popliteus,  so- 
leus,  tibialis  posticus,  and  flexor  communis  digitorum  pedis.  The 
portion  of  the  posterior  surface  of  the  tibia  which  is  situated  above 
this  line,  is  of  small  extent,  of  a  triangular  form,  and  covered  by 
the  popliteus  muscle ;  that  which  lies  beneath  it,  being  of  greater 
size,  is  covered  by  the  tibialis  posticus  and  flexor  longus  digitorum, 
to  which  it  gives  attachment.  In  the  upper  part  of  this  surface  is 
seen  the  orifice  of  the  canal  for  the  vessels  of  the  bone,  the  direc- 
tion of  which  is  obliquely  downwards  and  forwards.  It  is  the 
largest  of  all  the  canals  of  this  kind  that  are  met  with  in  the  long 
bones. 

507-  These  surfaces  are  separated  by  three  edges.  The  ante*- 
rior  is  more  prominent  at  its  middle  part  than  above,  and  espe- 
cially than  at  the  lower  part,  where  it  is  rounded  and  disappears 
altogether:  it  is  called  the  Crest  (c?'ista  tibice).  It  is  twisted  like 
the  body  of  the  bone,  and  gives  attachment  to  the  aponeurosis  of 
the  leg.  The  inkier  edge  is  thick,  rounded,  more  distinct  below 
than  above,  where  it  gives  attachment  to  the  internal  lateral  liga- 
ment of  the  knee-joint.  To  this  edge  are  also  attached  the  popli- 
teus, soleus,  and  flexor  longus  digitorum  pedis.  The  outer  edge 
is  thin  and  sharp,  and  gives  insertion  to  the  interosseous  ligament: 
it  is  bifurcated  at  the  lower  part. 

508.  The  Upper  or  Femoral  Eoctremity,  which  is  larger  than 
the  lower,  is  transversely  oval.  It  presents  at  its  upper  part  two 
articular  surfaces,  which  are  concave,  covered  with  cartilage  in  the 
recent  state,  and  articulated  with  the  condyles  of  the  femur  ;  they 
are  improperly  known  under  the  name  of  Condyles  of  the  Tibia. 
The  inner,  which  is  deeper  than  the  other,  is  of  an  oval  form  from 
before  backwards.  The  outer,  which  inclines  a  little  obliquely 
downwards  and  outwards,  has  a  nearly  circular  form.  A  pyramidal 
process,  with  a  broad  base,  inclined  obliquely  upwards  and  in- 
wards, surmounted  by  two  tubercles,  situated  at  a  greater  distance 
from  the  fore  than  the  back  part  of  the  bone,  and  named  the  Spine 
of  the  Tibia,  separates  these  two  surfaces,  and  presents  anteriorly 
and  posteriorly  two  uneven  depressions,  which  give  attachment  to 
the  semilunar  fibro-cartilages,  and  the  crucial  ligaments  of  the  knee 
joint.     The  anterior  is  larger  than  the  posterior. 

The  upper  extremity  of  the  tibia  is  limited  anteriorly  by  a  tri- 
angular, somewhat  convex  surface,  directed  obhquely  forwards  and 
downwards,  presenting  a  great  number  of  vascular  apertures,  and 
at  its  lower  part  a  tubercle  to  which  is  attached  the  ligamentum 
patellae.  Posteriorly  there  is  observed  a  more  or  less  deep  notch. 
On  the  sides  two  considerable  eminences  are  met  with,  which  are 
named  the  Tuberosities  of  the  Tibia  ;  the  inner,  which  is  larger 
and  more  distinct  than  the  outer,  gives  attachment  to  the  internal 
lateral  ligament  of  the  knee  joint,  and  posteriorly  to  the  tendon  of 
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the  semimembranosus  muscle.  The  outer  presents  at  its  back  part 
a  small  rounded  surface,  somewhat  convex,  nearly  circular,  directed 
downwards,  and  covered  with  cartilage  to  be  articulated  to  the  up- 
per extremity  of  the  fibula. 

509-  The  Loiver  or  Tarsal  Extremity  has  a  nearly  quadrilateral 
form,  and  presents  anteriorly  a  broad  convex  surface,  which  gives  at- 
tachment to  ligaments,  and  is  covered  by  the  tendons  of  the  muscles 
of  the  fore  part  of  the  leg.  Posteriorly,  there  is  observed  another  sur- 
face, nearly  plain,  and  traversed  from  above  downwards  and  from 
"within  outwards  by  a  superficial  groove,  in  which  slides  the  tendon 
of  the  flexor  longus  pollicis  pedis  ;  at  its  lower  part  it  also  receives 
insertions  of  ligaments.  To  the  outside  is  seen  a  concave  triangu- 
lar surfiice,  rough  above  where  a  ligament  is  attached  to  it,  broad, 
smooth,  and  polished  below,  to  be  connected  with  a  similar  surface 
of  the  lower  extremity  of  the  fibula ;  it  is  at  the  summit  of  this 
surface  that  the  outer  edge  of  the  body  of  the  tibia  terminates. 
Internally  there  is  seen  a  thick  triangular  process,  directed  down- 
wards, and  flattened  from  within  outwards  ;  this  is  the  Malleolus 
Interims  or  inner  ankle.  It  is  not  placed  in  the  same  plane  with 
the  internal  tuberosity  of  the  tibia,  but  is  a  little  anterior  to  it, 
Avhich  appears  to  depend  upon  the  twisting  of  the  body  of  the  bone. 
This  process  is  convex  and  subcutaneous  internally  ;  externally  it 
presents  a  small  triangular  surface,  which  unites  nearly  at  a  right 
angle  with  the  lower  articular  surface  of  this  extremity  of  the  tibia, 
and  is  connected  with  the  astragalus.  Anteriorly  and  posteriorly, 
it  is  terminated  by  two  thick  edges,  of  which  the  anterior  is  convex, 
and  gives  attachment  to  ligaments,  the  posterior  marked  with  one, 
or  sometimes  two  superficial  grooves,  directed  downwards  and  in- 
wards, in  which  slide  the  tendons  of  the  tibialis  posticus  and  flexor 
longus  digitorum.  The  summit  of  the  malleolus  internus  is  broad- 
er, and  descends  less  behind  than  before  ;  it  gives  attachment  to  the 
internal  lateral  ligament  of  the  ankle  joint.  Inferiorly,  the  tarsal  ex- 
tremity of  the  tibia  is  terminated  by  a  concave  quadrilateral  sur- 
face, broader  externally  than  inwards,  separated  into  two  parts  by 
a  very  superficial  prominence  which  transverses  it  from  before  back- 
wards. This  surface,  which  is  limited  internally  by  the  external 
surface  of  the  malleolus  internus,  and  externally  by  the  notch 
which  receives  the  lower  extremity  of  the  fibula,  is  articulated  to 
tile  upper  surface  of  the  astragalus. 

510.  Structure.  The  tibia  presents  the  structure  common  to 
all  the  long  bones,  its  body  being  formed  of  compact  tissue,  and  its 
extremities  of  cellular  tissue  covered  with  a  layer  of  compact  tissue. 
Its  medullary  canal  is  the  most  distinct  of  any  in  the  body. 

511.  Articulations  and  Development.  This  bone  is  developed 
by  three  points  of  ossification,  one  for  the  body,  and  one  for  each 
extremity.  The  spine  which  terminates  its  crest  above,  is  some- 
times formed  by  a  small  lenticular  epiphysis  which  does  not  long 
remain  distinct.     The  malleolus  internus  is  also  sometimes  deve- 
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loped  by  itself.     The  tibia  is  articulated  to  the  femur,  the  fibula 
and  the  astragalus* 


OF  THE  FIBULA.* 

512.  Form.  The  Fibula  (Perone),  is  nearly  of  equal  length 
with  the  tibia,  but  much  more  slender,  and  occupies  the  outer  part 
of  the  leg.  It  has  a  slightly  oblique  direction,  which  is  such  that 
its  lower  extremity  is  more  forward  than  the  upper.  The  follow- 
ing parts  are  observed  upon  it. 

513.  The  Body,  which  is  slender,  rounded  at  the  upper  partj 
prismatic  and  triangular  in  the  rest  of  its  extent,  is  twisted  upon 
itself,  and  slightly  curved  outwards.  Its  inner  surface  looks  a 
little  backwards  at  its  upper  part,  and  is  afterwards  twisted  so  as 
to  become  anterior.  It  is  divided  by  a  longitudinal  ridge,  to  which 
the  interosseous  ligament  is  attached,  into  two  portions,  of  which 
the  anterior  and  smaller  gives  attachment  to  the  extensor  longus 
poUicis  pedis,  extensor  communis  digitorum  and  peroneus  tertius ; 
while  the  posterior,  which  is  larger,  and  a  little  concave  in  the 
longitudinal  direction,  represents  a  sort  of  groove  which  gives  at- 
tachment to  the  tibialis  posticus.  Its  outer  surface,  which  looks 
a  little  forward  at  its  upper  part,  and  backwards  at  the  lower,  gives 
attachment  above  to  the  peroneus  longus,  and  in  the  middle  to 
the  peroneus  brevis,  which  almost  entirely  cover  it.  The  jjoste- 
rior  surface  looks  a  little  outwards  above,  and  is  afterwards  turned 
to  be  directed  inwards  at  its  lower  part ;  superiorly,  it  gives  at- 
tachment to  the  soleus,  and  below  to  the  flexor  longus  pollicis 
pedis.  In  its  middle  part  is  seen  the  orifice  of  the  canal  for  thd 
vessels  of  the  bone,  which  is  directed  forwards  and  downwards. 
At  its  lower  part,  this  surface,  which  has  become  broader,  presents 
a  triangular,  convex,  rough  space,  which  is  articulated  with  the 
tibia. 

514.  The  surfaces  of  the  fibula  are  separated  by  three  edgesi 
The  anterior  (crista),  is  directed  outwards  at  its  lower  part,  and 
gives  attachment  internally  to  the  extensor  communis  digitorum 
pedis  and  peroneus  tertius,  and  externally  receives  the  insertions 
of  the  lateral  peronei.  At  the  lower  part  it  bifurcates,  and  the 
branches  of  this  bifurcation  are  separated  by  a  triangular  surface, 
somewhat  concave,  and  covered  by  the  integuments.  The  ijiternal 
edge  is  turned  forwards  at  its  lower  part,  and  is  much  more  pro- 
minent in  the  middle  than  at  its  extremities.  Above,  it  gives  at- 
tachment to  the  tibialis  posticus,  and  flexor  longus  pollicis  pedis, 
and  at  the  lower  part  receives  the  insertion  of  the  interosseous  li- 
gament. The  external  edge  is  turned  backwards  at  its  lower  part, 
and  gives  attachmer^t  posteriorly  to  the  soleus  and  flexor  longus 
pollicis  pedis,  and  anteriorly  to  the  two  lateral  peronei. 

*  YliDtn,  of  the  Greeks ;  Fihih  arn«ng  tne  Latins. 
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515.  The  Upper,  or  Tibial  Extremity,  is  rounded,  and  is  ge- 
nerally known  by  the  name  of  the  Head  (capitulum),  of  the 
Fihula.  It  presents  a  somewhat  concave  surface,  inclined  inwards 
and  forwards,  which  is  articulated  with  the  external  tuberosity  of 
the  tibia,  (508).  It  is  terminated  posteriorly  by  a  pyramidal  pro- 
cess, which  is  directed  upwards.  Its  whole  circumference  presents 
inequalities  which  give  attachment  to  ligaments,  and  especially  to 
the  external  lateral  ligament  of  the  knee-joint,  and  the  tendon  of 
the  biceps  flexor  muscle. 

516.  The  Lower,  or  Tarsal  Extremity,  is  elongated,  flattened 
from  within  outwards,  terminated  inferiorly  by  a  pointed  projection, 
and  forms  the  Outer  Ankle  {Malleolus  Extermts),  which  is  larger, 
and  descends  lower  than  the  internal.  Its  outer  surface  is  convex, 
and  lies  immediately  under  the  skin.  The  inner  presents  a  small 
triangular  smooth  surface,  concave  from  behind  forwards,  convex 
from  above  downwards,  which  is  articulated  to  the  astragalus,  and 
is  limited  behind  by  a  rough  uneven  depression,  giving  attachment 
to  one  of  the  posterior  ligaments  of  the  ankle-joint.  Above  this 
articular  surface  is  a  rough  triangular  space,  which  connects  the 
fibula  with  the  tibia.  Anteriorly,  the  malleolus  externus  presents 
a  thin  uneven  edge,  into  which  ligaments  are  inserted.  Posteriorly, 
is  another  much  broader  edge,  on  which  there  is  a  groove  for  the 
passage  of  the  tendons  of  the  lateral  peronei  muscles.  Its  summit 
forms  a  pyramidal  eminence  which  gives  insertion  to  the  external 
lateral  ligament  of  the  ankle-joint. 

517.  Structure,  Develop?nent  and  Articulations.  The  body 
of  the  fibula  is  formed  of  compact  tissue.  Its  extremities  are  chief- 
ly composed  of  cellular  tissue ;  it  contains  a  medullary  canal.  It 
is  developed  by  three  points  of  ossification,  one  for  the  body,  and 
one  for  each  extremity ;  and  is  articulated  to  the  tibia  and  astra- 
c^alus. 


OF  THE  BONES  OF  THE  TARSUS.* 
(Ossa  Tarsi.) 

OF  THE  CALCANEUM,  OR  OS  CALCIS.-j* 

518.  This  bone  occvipies  the  posterior  and  inferior  part  of  the 
tarsus,  and  especially  contributes  to  form  the  heel  by  the  large 
prominence  which  it  presents  behind.  It  is  elongated  posteriorly, 
and  slightly  compressed  on  either  side.  It  is  the  largest  bone  in 
this  part  of  the  lower  extremity. 

Its  itpper  surface  presents  posteriorly  a  space,  concave  from  be- 
fore backwards,  convex  in  the  transverse  direction,  situated  ante- 

*   Tai>ao;  of  the  Greeks  ;    Tarsus  among  the  Latins. 
•j-  2»sX}s  of  the  Greeks  ;  in  Latin,  Calx,  the  Heel. 
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riorly  to  the  tendo  Achillis  ;  in  the  middle  a  broad  convex  articu- 
lar surfiice,  looking  forwards  and  outwards,  and  articulated  to  the 
astragalus  ;  anteriorly  and  to  the  outside,  a  rough  uneven  depres- 
sion for  the  attachment  of  ligaments  ;  anteriorly,  and  to  the  inside, 
another  articular  surface,  narrow,  oblong,  and  slightly  concave, 
which  is  also  articulated  with  the  astragalus,  and  which  is  separat- 
ed from  the  preceding  by  a  deep  rough  groove,  into  which  is  in- 
serted a  ligament  proceeding  toward  the  astragakis.  This  facet  is 
formed  upon  a  projection  which  the  bone  here  makes,  and  which 
is  uneven  on  the  inside  to  give  attachment  to  the  internal  lateral 
ligament  of  the  ankle-joint.  It  is  named  the  Small  Process  of  the 
Calcaneum. 

Its  loiver  surface,  which  is  much  narrower  than  the  upper,  pre- 
sents posteriorly  two  tuberosities,  the  inner  of  which  is  the  larger. 
These  tuberosities  afford  insertion  to  the  superficial  muscles  of  the 
sole  of  the  foot,  and  are  separated  by  a  depression  into  which  a 
strong  ligament  is  fixed.  Anteriorly,  this  surface  contracts  still 
more,  and  is  terminated  by  a  rough  tubercle  into  which  is  inserted 
the  inferior  calcaneo-scaphoid  ligament. 

The  anterior  surface  of  the  calcaneum  is  the  smallest  of  all :  it 
is  concave  from  above  downwards,  slightly  convex  from  without 
inwards,  covered  with  cartilage,  and  articulated  to  the  os  cuboides. 
The  portion  of  the  bone  which  sustains  this  surface  is  contracted, 
and  has  received  the  name  of  the  Great  Process  of  the  Calca- 
neum. 

Its  posterior  surface,  which  is  convex  in  all  directions,  presents 
inequalities  at  its  lower  part,  where  the  tendo  Achillis  is  inserted. 
Its  vipper  part  is  smooth  and  polished,  and  is  separated  from  the 
tendon  just  mentioned  by  a  synovial  bursa. 

Its  outer  surface,  which  is  broader  behind  than  before,  is  mark- 
ed anteriorly  with  two  superficial  grooves,  directed  downwards  and 
forwards,  for  the  passage  of  the  tendons  of  the  lateral  peronei 
muscles.  It  lies,  in  a  great  part  of  its  extent,  immediately  under 
the  skin,  and  presents  anteriorly,  on  the  great  process,  inequalities 
to  which  the  extensor  brevis  digitorum  pedis  is  attached.  The  two 
grooves  are  separated  by  a  spine  into  which  the  external  lateral  liga- 
ment of  the  ankle  joint  is  inserted. 

Lastly,  its  inner  surface,  which  is  broad,  concave  from  before 
backwards,  slightly  convex  from  above  downwards  at  its  posterior 
part,  forms  an  arch  under  which  slide  the  tendons  of  the  flexor 
longus  digitorum  pedis,  tibialis  posticus,  and  flexor  longus  pollicis 
pedis.  The  tendon  of  the  latter  muscle  passes  in  a  very  distinct 
groove,  which  occupies  the  upper  part  of  this  surface,  and  which  is 
formed  under  the  small  process.  The  plantar  vessels  and  nerves 
are  also  lodged  in  this  cavity.  Posteriorly  and  below,  it  presents 
inequalities  to  which  the  accessory  muscle  of  the  flexor  longus  di- 
gitorum is  attached. 
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OF  THE  ASTRAGALUS. "^ 

519.  The  Astragahifi,  wliicli,  next  to  tlie  calcaneiim,  is  tlie  largest 
bone  of  the  tarsus,  is  of  a  very  irregular  and  somewhat  cubical  form^ 
and  occupies  the  middle  and  upper  part  of  the  tarsus,  where  it  ap- 
pears as  if  wedged  in  between  the  two  malleoli.  Its  upper  surface  is 
formed,  in  its  two  posterior  thirds,  by  an  articular  facet,  which  re^ 
presents  a  pulley  with  a  shallow  groove ;  this  pulley,  which  is  broader 
before  than  behind,  convex  from  behind  forwards,  inclined  back- 
wards, a  little  concave  in  the  transverse  direction,  is  articulated  with 
the  lower  extremity  of  the  tibia,  and  has  its  outer  edge  more  pro- 
minent than  the  inner.  Its  anterior  third  presents  a  rough  depres- 
sion, for  the  insertion  of  ligamentS;  which  constitutes  a  portion  of  the 
neck  of  the  astragalus.  Its  lower  surface  presents  two  articular  sur- 
faces, separated  from  each  other  by  a  very  distinct  groove,  directed 
obliquely  forwards  and  outwards,  narrower  behind  than  before,  into 
which  are  inserted  ligaments  which  are  attached  on  the  other  hand 
to  the  calcaneura.  Of  these  surfaces,  one  is  posterior  and  exter- 
nal, large,  concave,  directed  backwards  and  inwards  ;  the  others 
anterior  and  internal,  and  slightly  convex  :  both  are  articulated 
with  the  upper  surface  of  the  calcaneum.  The  anterior  surface  of 
the  astragalus  is  convex  and  rounded,  and  is  articulated  to  the  os 
naviculare  ;  it  is  formed  by  a  very  distinct  prominence  {caput  as- 
tragali), which  the  bone  forms  at  this  place,  and  is  supported  by  a 
kind  of  neck  (collum).  The  neck  of  the  astragalus,  is  narrow 
above,  where  it  presents  a  depression  filled  with  adipose  cellular  tis- 
sue and  ligaments,  oblique  below,  where  it  presents  the  groove,  in- 
to which  are  inserted  the  ligaments  connected  with  the  calcaneum  t, 
it  is  very  rough,  uneven,  perforated  with  a  great  number  of  vascu- 
lar foramina,  sinuous,  and,  as  it  were,  twisted  upon  itself.  It  is 
longer  externally  and  above,  than  inwards  and  downwards.  Its 
posterior  surface  is  very  narrow  and  traversed  obliquely,  down- 
wards and  inwards,  by  a  groove  in  which  passes  the  tendon  of  the 
flexor  longus  poUicis  pedis,  and  which  presents  externally  a  pointed 
eminence,  to  which  a  ligament  is  attached.  Its  outer  surface,  which 
is  triangular,  smooth,  concave  from  above  downwards,  plain  or 
slightly  convex  from  behind  forwards,  is  articulated  with  the  fibula. 
The  inner  surface,  rough  and  uneven  in  the  greater  part  of  its  ex- 
tent, which  gives  attachment  to  ligaments,  presents,  at  the  vipper 
part,  a  smaller  surface  than  that  of  the  outer,  broader  before  than 
behind,  where  it  terminates  in  a  point,  and  is  articulated  to  the  mal- 
leolus internus.  It  joins  the  upper  surface  of  the  bone  nearly  at  a 
right  angle. 
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OF  THE  OS  NAVICULARE. 

520.  The  Os  naviculare  {os  scaphoides  tarsi),*  occupies  the 
middle  and  inner  part  of  the  tarsus,  and  is  of  an  oval  form,  having 
its  greatest  diameter  directed  obliquely  downwards  and  inwards. 
Its  anterior  surface,  which  is  convex  and  smooth,  is  formed  of  three 
facets,  the  inner  of  which,  directed  forwards  and  a  little  inwards,  is 
broader  below  than  above,  to  be  articulated  with  the  first  or  inter- 
nal cuneiform  bone  ;  while  the  middle  surface,  which  looks  direct- 
ly forwards,  and  is  broader  above  than  below,  meets  the  second  or 
middle,  and  the  outer,  which  is  nearly  square,  and  inclined  forwards 
and  outwards,  articulates  with  the  third  or  external ;  they  are  se- 
parated from  each  other  by  rather  indistinct  angular  lines.  The 
'posterior  surface  of  the  os  naviculare  is  concave  and  smooth,  and 
articulates  with  the  head  of  the  astragalus.  Its  circumference  is 
rough  and  convex  at  the  upper,  outer,  and  lower  parts,  and  pre- 
sents many  impressions  of  ligaments.  Externally,  it  is  sometimes 
furnished  with  a  small  surface  which  articulates  v/ith  the  os  cu- 
boides.  At  its  lower  part  internally,  it  is  surmounted  by  a  promi- 
nent and  uneven  tubercle,  into  which  the  tendon  of  the  tibialis  pos- 
ticus is  inserted. 


OF  THE  OS  CUBOIDES. 

521.  The  Os  Cuhoides  is  situated  at  the  anterior  and  outer  part 
of  the  tarsus.  It  is  of  a  cubical  form,  as  its  name  implies ;  although 
it  is  in  reality  somewhat  longer  and  thicker  internally  than  to  the 
outside.  Its  upper  surface,  which  is  covered  by  the  extensor  bre- 
vis  digitorum  pedis,  is  fiat  and  rough ;  it  looks  outwards,  and  gives 
attachment  to  ligaments.  The  lower  surface  is  divided  into  two 
parts  by  an  eminence  directed  obliquely  forwards  and  inwards, 
which  gives  attachment  to  the  inferior  calcaneo-cuboid  ligament, 
and  which  separates  two  depressions,  the  posterior  of  which  is 
broader  and  rough,  and  also  affords  insertion  to  the  fibres  of  this 
ligament,  while  the  anterior  is  a  true  oblique  groove  in  which  slides 
the  tendon  of  the  peroneus  loiigus.  Its  anterior  surface  is  inclined 
a  little  outwards,  and  is  formed  of  two  distinct  surfaces,  the  inner 
of  which  is  square,  and  articulates  with  the  fourth  metatarsal  bone, 
while  the  outer,  which  is  triangular,  is  joined  to  the  fifth.  li&  pos- 
terior surface,  which  is  concave  from  above  downwards,  and  con- 
vex transversely,  is  articulated  with  the  calcaneum.  The  outer  is 
very  narrow  ;  there  is  seen  upon  it  the  commencement  of  the  groove 
Avhich  extends  over  the  lower  surface,  and  which  forms  in  this  place 
a  sort  of  pulley  for  the  reflection  of  the  peroneus  longus.  Lastly, 
the  inner  surface,  at  its  posterior  part,  which  is  uneven  and  rough, 
gives  attachment  to  ligaments,  and  in  some  cases  presents  a  small 

*  "Sy.-'ff^yneiviaih,  a  boat. 
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surface,  which  is  articulated  with  the  os  naviculare  ;  but  in  the  mid- 
dle, it  presents  a  rounded,  smooth,  and  plain  surface,  which  unites 
with  the  external  cuneiform  bone,  and  which  is  limited  anteriorly 
by  impressions  of  ligaments. 


OF  THE  CUNEIFOIIM  BONESi 

522.  The  Cuneiform  Bones  (ossa  cuneiformia)  occupy  the  ante- 
rior and  inner  part  of  the  tarsus,  between  the  os  naviculare  and 
the  three  first  metatarsal  bones.  They  are  wedge-shaped,  and  of 
unequal  size.  They  are  sometimes  designated  by  their  numerical 
name,  counting  from  within  outwards ;  sometimes  they  are  distin- 
guished, according  to  their  size,  into  large,  middle,  and  small ,-  and 
sometimes  according  to  their  position  into  internal,  middle,  and 
external.     We  shall  follow  the  latter  division. 


OF  THE  INTEllNAL  CUNEIFORM  BONE. 

523.  The  Internal  Cuneiform.  Bone  (os  ciineiforme  internum), 
is  larger  than  the  rest.  Its  vertical  diameter  is  greater  than  its 
transverse ;  it  is  of  the  form  of  a  wedge,  with  the  base  directed 
downwards.  Its  anterior  surface,  which  is  slightly  convex  and 
covered  with  cartilage,  has  the  form  of  a  crescent,  with  the  convex 
edge  turned  inwards  ;  it  is  articulated  with  the  first  metatarsal 
bone.  The  posterior  surface  is  inclined  a  little  outwards ;  it  is 
triangular,  smooth,  and  concave,  and  is  connected  with  the  inter- 
nal articular  surface  of  the  anterior  aspect  of  the  navicular  bone. 
The  inkier  surface  is  very  large,  nearly  plain,  and  rough,  and  lies 
immediately  under  the  skin.  The  outer,  which  is  also  nearly  flat, 
presents,  at  its  upper  part,  two  articular  surfaces,  the  anterior  and 
smaller  of  which  is  articulated  with  the  second  metatarsal  bone, 
while  the  posterior,  which  is  larger,  is  connected  with  the  middle 
cuneiform  bone.  The  lower  part  of  this  surface  is  uneven,  and 
gives  attachment  to  ligaments.  The  Base  of  the  internal  cunei- 
form bone  is  convex,  rough,  and  directed  toward  the  sole  of  the 
foot ;  it  gives  attachment  to  the  tendon  of  the  tibialis  anticus,  and 
to  a  portion  of  the  tendon  of  the  tibialis  posticus.  It  descends  be- 
neath the  level  of  the  other  two  cuneiform  bones.  Its  Summit,  which 
is  directed  upwards,  is  represented  by  a  rather  thin  edge,  which 
forms  externally  a  small  indistinct  angle,  arising  from  the  union  of 
the  two  portions  of  the  outer  surface. 


OF  THE  MIDDLE  CUNEIFORM  BONE. 

524.  The  Aliddle  Cuiieiform  Bone  (os  cuneiforme  medium),  is 
the  smallest  of  the  three  cuneiform  bones.     It  is,  as  it  were,  wedg- 
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ed  in  between  the  internal  and  the  external.  Its  Base,  which  is 
quadrilateral,  is  directed  upwards,  and  gives  attachment  to  liga- 
ments, as  does  its  Summit,  which  is  rather  thin,  and  situated  be- 
low. Its  anterior  surface,  which  is  triangular,  and  slightly  con- 
vex, is  articulated  to  the  second  metatarsal  bone.  The  posterior, 
which  is  also  triangular  and  somewhat  convex,  is  connected  with 
the  OS  naviculare.  The  inner  surface,  presents  above  and  behind 
a  smooth,  flat  surface,  which  articulates  with  the  internal  cunei- 
form bone ;  inferiorly  and  anteriorly  it  is  rough,  and  gives  attach- 
ment to  ligaments.  Lastly,  the  outer  surface  presents,  behind,  a 
smooth  and  somewhat  concave  surface,  which  is  articulated  to  the 
external  cuneiform  bone.  On  the  anterior  part  of  this  surface 
there  is  a  rough  depression  for  ligaments. 


,      OF  THE  EXTERNAL  CUNEIFORM  BONE. 

(Os  Cuneiforme  Externum). 

525.  This  bone  is  of  intermediate  size  between  the  first  and  se- 
cond cuneiform  bones.  It  is  situated  on  the  outside  of  them,  and 
on  the  inside  of  the  os  cuboides.  Its  anterior  aspect  is  flat, 
smooth,  and  triangular,  and  is  articulated  with  the  third  metatarsal 
bone.  The  posterior  asj^ect,  which  is  of  the  same  form,  inclines 
a  little  inwards,  and  is  connected  with  the  os  naviculare.  The  in- 
ner aspect  presents  anteriorly  a  narrow  surface,  which  is  articulat- 
ed to  the  second  metatarsal  bone,  and  posteriorly  another  some- 
what convex  surface  connected  with  the  middle  cuneiform  bone  : 
these  two  surfaces  are  separated  by  a  rough  depression  which  gives 
attachment  to  ligaments.  The  outer  aspect  is  surmounted,  pos- 
teriorly and  above,  by  a  flat,  rounded  surface,  which  is  connected 
with  the  OS  cuboides  ;  and  anteriorly,  by  another  small  and  almost 
linear  surface,  which  articulates  with  the  fourth  metatarsal  bone. 
The  rest  of  this  aspect  presents  impressions  of  ligaments.  The 
Base  of  the  bone  looks  upwards  and  a  little  outwards  ;  it  is  rough 
and  slightly  convex.  Its  Summit,  which  is  directed  downwards, 
is  thick  and  tubercular. 

526.  Structure  and  Development.  The  structure  is  the  same 
in  all  the  bones  of  the  tarsus,  their  interior  being  formed  of  spongy 
tissue,  very  soft,  and  plentifully  moistened  by  fluids  in  the  recent 
state,  while  the  surface  is  invested  by  a  very  thin  layer  of  compact 
tissue,  which  has  a  lamellar  or  fibrous  appearance.  The  calcane- 
iim  and  astragalus  take  their  rise  from  two  centres  of  ossification ; 
all  the  others  are  developed  by  a  single  point,  which,  in  the  three 
cuneiform  bones  in  particular,  does  not  appear  until  after  birth. 
The  description  of  these  bones  is  so  short  and  simple,  that  it  is 
useless  to  recapitulate  their  articulations. 
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OF  THE  METATARSAL  BONES.* 
(Ossa  Metatarsi). 

OF  THE   FIRST  METATARSAL  LONE. 

527-  The  First  Metatarsal  Bone  (os  metatarsi  pollicis  pedis), 
is  shorter  but  thicker  than  the  others,  to  the  inside  of  which  it  is 
situated.  Its  Body,  which  is  prismatic  and  triangular,  presents  an 
upper  surface,  which  is  convex  and  inchned  inwards  ;  an  inferior 
surface,  concave,  broader  at  its  extremities  than  in  the  middle,  and 
covered  by  the  flexor  brevis  pollicis  pedis  ;  and  an  outer  surface 
which  is  also  a  little  concave,  and  corresponds  at  its  upper  part  to 
the  first  dorsal  interosseous  muscle,  and  below  to  the  adductor  pol- 
licis. Of  the  three  edges  by  which  these  surfaces  are  separated,  two 
are  superior,  rounded,  and  slightly  concave;  the  third  is  inferior,  more 
prominent  than  the  preceding,  and  turned  a  little  outwards.  Its  joos- 
terior  or  tarsal  extremity  presents  a  slightly  concave,  kidney-shaped 
surface,  corresponding  to  the  one  which  the  internal  cuneiform  bone 
presents  at  its  fore  part ;  its  circumference  is  bulged  and  uneven, 
and  at  the  lower  part  is  furnished  with  a  tubercle,  into  which  is 
inserted  the  tendon  of  the  peroneus  longus.  Its  anterior  ox  phalan- 
geal extremity  is  called  the  head  {capitulum)  ;  it  is  rounded,  con- 
vex, smooth,  and  more  extensive  below  than  above.  In  the  former 
direction,  it  presents  two  depressions  in  the  form  of  channels, 
which  are  separated  by  an  intervening  prominence,  and  which 
lodge  the  sesamoid  bones  ;  it  is  articulated  to  the  first  phalanx  of 
the  great  toe.  ,0n  the  sides  of  this  extremity  are  seen  impressions 
for  the  lateral  ligaments  of  the  articulation. 

OF  THE  SECOND  METATARSAL  BONE. 

528.  This  is  the  longest  of  all  the  bones  of  this  region.  Its  Body, 
which  is  elongated,  narrower  before  than  behind,  presents  in  gene- 
ral a  form  which  varies  in  different  individuals.  Its  upper  surface 
is  slightly  convex,  and  is  divided  by  a  blunt  edge  into  two  parts, 
the  inner  of  which  gives  attachment  to  the  first  dorsal  interosseous 
muscle,  and  the  outer  to  the  second.  Its  lower  surface,  which  is 
very  narrow,  concave,  and  connected  with  the  adductor  pollicis 
pedis,  is  covered  by  the  two  first  plantar  interosseous  muscles.  The 
inner  surface  is  also  narrow  and  rounded.  The  outer  is  flat,  and 
like  it,  corresponds  to  an  interosseous  muscle.  The  posterior  or 
tarsal  extremity  of  the  second  metatarsal  bone,  which  has  the  form 
of  a  wedge,  and  is  jammed  in,  as  it  were,  between  the  three  cunei- 
form  bones,    presents  posteriorly   a   triangular    concave    surface, 

*  3Ij-.,'-«;gr,i3v;    MiTX,  post  ;  Taq-o;,  iaiillS. 
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whicli  articulates  with  the  middle  of  these  bones  ;  internally  a  flat 
rough  surface,  on  which  there  is  observed,  at  the  upper  part,  an 
articulating  surface  for  the  internal  cuneiform  bone  ;  externally, 
two  articular  surfaces,  situated  one  above  another,  and  separated 
by  a  depression,  which  are  articulated  with  two  corresponding  sur- 
faces of  the  third  metatarsal  bone  ;  behind,  and  continuous  with 
these  surfaces,  is  a  linear  facet,  by  which  this  bone  is  connected 
with  the  external  cuneiform.  At  the  upper  part,  this  extremity  is 
terminated  by  a  rough  flattened  surface,  which  forms  its  base  ;  at 
the  lower  part,  by  a  narrow  uneven  edge,  which  represents  its  sum- 
mit. The  anterior  or  'phalangeal  ewtremity  of  this  bone,  which  is 
also  named  the  head,  is  convex,  transversely  compressed,  more  ex- 
tended below  than  above,  and  articulates  with  the  first  phalanx 
of  the  second  toe.  it  is  marked  internally  and  externally  by  de- 
pressions, which  give  attachment  to  the  lateral  ligaments  of  this 
articulation.  There  is  also  observed  upon  it,  at  its  upper  part,  a 
superficial  groove,  which  separates  the  head  from  the  rest  of  the 
bone. 

OF   THE  THIRD  METATARSAL  BONE. 

529.  It  is  a  little  shorter  than  the  second,  but  has  nearly 
the  same  form.  Its  body,  which  is  prismatic,  presents  a  con- 
vex superior  surface,  divided  into  two  parts  by  a  prominent 
line,  which  gives  attachment  to  the  second  and  third  dorsal 
interosseous  muscles ;  two  lateral  surfaces,  which  correspond 
to  the  same  muscles  ;  and  an  inferior  edge,  which  is  thin, 
concave,  and  gives  insertion  to  the  first  plantar  interosseous 
muscle.  Its  posterior  or  tarsal  extremity  is  nearly  of  the  same 
form,  as  that  of  the  preceding  bone ;  it  presents  posteriorly  a  flat 
triangular  surface,  directed  inwards,  which  articulates  with  the  ex- 
ternal cuneiform  bone ;  internally,  two  small  surfaces,  continuous 
posteriorly,  but  separated  anteriorly  by  a  slight  depression,  which 
articulate  with  the  second  matatarsal  bone  ;  externally,  a  concave 
surface,  which  is  connected  with  the  fourth  metatarsal  bone,  and 
which  is  limited  below  by  ligamentous  impressions.  The  base  of 
this  extremity  is  turned  upwards,  flat  and  rough  ;  its  summit, 
which  looks  downwards,  gives  attachment  to  ligaments.  The 
anterior  or  phalangeal  extremity  of  this  bone  resembles  that  of  the 
preceding,  and  is  articulated  to  the  first  phalanx  of  the  third  toe. 


OF  THE  FOURTH  METATARSAL  BONE. 

530.  The  fourth  metatarsal  bone  has  nearly  the  same  form  as 
the  third,  but  is  a  little  shorter  than  it.  The  upper  surface  of  its 
body  is  narrow,  and  also  divided  into  two  by  a  prominent  line  ;  it 
sives  attachment  to  the  third  and  fourth  dorsal  interosseous  muscles. 
Its  outer  surface 'm  narrow  and  rounded  ;  the  inner  presents  the  same 
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disposition ;  the  former  gives  attachment  to  the  fourth  dorsal  interos- 
seous muscle,  the  latter  to  the  second  plantar  interosseous  muscle,  as 
also  does  the  inferior  edge,  which  is  thin,  concave,  and  directed  a 
little  outwards.  The  Posterior  or  Tarsal  Extremity  of  the  fourth 
metatarsal  bone  is  of  a  cubical  form,  and  presents  posteriorly  a 
square  surface,  somewhat  concave,  which  is  connected  with  the  os 
Guboides  ;  internally,  two  other  surfaces,  of  which  the  anterior  is 
convex,  and  articulates  with  the  third  metatarsal  bone,  and  the 
posterior,  which  is  very  narrow,  unites  with  the  external  cuneiform 
bone ;  externally,  a  somewhat  concave  surface,  which  articulates 
with  the  fifth  metatarsal  bone ;  superiorly  and  inferiorly,  two 
rough  surfaces,  which  give  attachment  to  ligaments.  The  Ante- 
rior or  Phalangeal  Extremity  differs  in  nothing  from  that  of  the 
other  metatarsal  bones.  It  is  articulated  with  the  first  phalanx  of 
the  fourth  toe. 


OF  THE  FIFTH  METATARSAL  BONE. 

531.  This  is  about  the  same  length  as  the  fourth  metatarsal 
bone.  Its  Body  is  flattened  from  above  downwards,  curved  so  as 
to  have  the  convexity  inwards,  and  much  larger  posteriorly  than 
anteriorly.  Its  upper  surface  is  convex,  and  inclined  outwards  ; 
the  loiver  is  inclined  inwards,  gives  attachment  to  the  third 
plantar  interosseous  muscle,  and  is  partly  covered  by  the  flexor 
brevis  minimi  digiti.  The  inner  surface,  which  is  narrow  and 
convex,  receives  at  its  upper  part,  the  fourth  dorsal  interosseovis 
muscle,  and,  at  the  lower,  the  third  plantar.  The  Posterior  or 
Tarsal  Extremity  is  very  large,  and  of  a  pyramidal  form.  It 
presents,  posteriorly,  a  triangular  convex  surface,  directed  inwards, 
which  articulates  with  the  os  cuboides  ;  internally,  a  concave  sur- 
face, united  to  the  fourth  metatarsal  bone  ;  externally,  a  very 
prominent  tubercle,  inclined  downwards,  outwards  and  backwards, 
to  which  are  attached  the  tendon  of  the  peroneus  brevis,  and  a 
portion  of  the  abductor  minimi  digiti ;  superiorly  and  inferiorly, 
insertions  of  ligaments.  The  Anterior  or  Phalangeal  Extremity, 
is  much  smaller  than  that  of  the  other  metatarsal  bones.  Its 
convexity  is  more  prolonged  downwards  and  outwards.  It  articu- 
lates with  the  first  phalanx  of  the  fifth  toe,  and  gives  insertion  to 
part  of  the  transversalis  pedis. 

532.  Structure  and  Development.  The  metatarsal  bones  are 
precisely  the  same,  as  to  structure  and  development,  as  the  meta- 
carpal (475).  Like  them,  they  have  a  medullary  canal,  cellular 
extremities,  and  a  body  chiefly  composed  of  compact  tissue.  The 
first  has  an  epiphysis  commencing  at  its  posterior  extremity,  and 
the  other  four  have  one  at  their  anterior  extremity. 

533.  Articulations.  The  first  metatarsal  bone  articulates  with 
the  internal  cuneiform  bone,  and  the  first  phalanx  of  the  great  toe  ; 
the  second  is  united  to  the  three  cuneiform  bones,  the  third  meta- 
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tarsal  bone,  and  the  first  phalanx  of  the  second  toe ;  the  third  is 
connected  with  the  external  cuneiform  bone,  the  second  and  fourth 
metatarsal  bones,  and  the  first  phalanx  of  the  corresponding  toe  ; 
the  fourth  is  articulated  with  the  os  cuboides,  the  external  cuneiform 
bone,  the  third  and  fifth  metatarsal  bones,  and  the  first  phalanx  of 
the  fourth  toe  ;  lastly,  the  fifth  is  connected  with  the  os  cuboides, 
the  fourth  metatarsal  bone,  and  the  first  phalanx  of  the  little  toe. 


OF  THE  BONES  OF  THE  TOES. 

534.  The  Toes,  (digiti  pedis),  like  the  fingers,  are  five  in  number, 
and  are  distinguished  individually  by  their  numerical  names,  count- 
ins  from  within  outwards.  The  first  is  also  called  the  Great  Toe, 
(hallux).,  and  the  fifth  is  designated  by  the  name  of  Little  Toe. 
The  first  only  is  formed  of  two  phalanges  ;  all  the  others  have 
three. 


OF  THE  FIRST,  METATARSAL  OH  PROXIMAL  PHALANGES  OF  THE 

TOES. 

(Phalanges  Posterior es.) 

535.  These  phalanges  are  much  longer  than  the  others.  They 
are  much  more  slender  and  rounded  than  the  corresponding  pha- 
langes of  the  fingers,  with  the  exception  of  that  of  the  great  toe, 
which  is  flattened  and  of  great  size.  The  rest  gradually  diminish 
in  size.  Their  5o(/?/ is  very  slender  anteriorly,  thicker  behind; 
its  upper  surface  is  straight,  convex,  and  corresponds  to  the  tendons 
of  the  extensors  of  the  toes  ;  the  loiver  is  concave,  especially  to- 
wards the  extremities,  and  corresponds  to  the  tendons  of  the  flexors; 
the  lateral  parts  of  this  surface  give  attachment  to  the  fibrous 
sheaths  of  these  tendons  ;  the  lateral  surfaces  are  concave,  and  cor- 
respond to  the  tendons  of  the  interosseous  muscles  and  lumbricales. 
Their  Posterior  Extremity,  which  is  larger  than  the  anterior,  pre- 
sents posteriorly  a  concave  rounded  surface,  articulating  with  the 
head  of  the  corresponding  metatarsal  bone,  and  has  on  each  side 
a  tubercle  for  the  attachment  of  the  lateral  ligament.  Their  An- 
terior Eivtremity,  which  is  much  smaller,  is  formed  by  two  con- 
dyloid prominences,  which  are  close  together  above,  and  separated 
below  by  an  intervening  groove  ;  their  greatest  convexity  is  direct- 
ed downwards.  On  the  sides  of  this  extremity  are  observed  the 
impressions  of  the  lateral  ligaments. 
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OF  THE  SECOND  OR  MIDDLE  PHALANGES  OF  THE  TOES. 

(Phalanges  MedicE.) 

536.  They  are  "very  short,  and  of  a  cubical  form  :  the  great 
toe  has  none.  Their  uppeo'  surface  is  convex  in  the  transverse 
direction,  concave  from  before  backwards,  and  corresponds  to  the 
tendons  of  the  extensor  digitorum  pedis.  The  mferior  surface, 
which  is  uneven  and  concave,  gives  attachment  to  the  tendon  of 
the  flexor  brevis  digitorum.  The  lateral  edges  are  concave  from 
before  backwards,  and  give  attachment  to  the  fibrous  sheaths  of 
the  tendons  of  the  flexor  muscles.  Their  Posterior  Extremity 
presents  a  concave  articvilar  surface,  of  which  the  greatest  diameter 
is  transverse,  which  is  marked,  in  its  middle  part,  with  a  verti- 
cal prominence ;  it  is  articulated  with  the  condyles  of  the  first 
phalanges.  Their  Anterior  Ewtremity  bears  two  small  condyles, 
somewhat  less  promxinent  than  those  of  the  anterior  extremity  of  the 
first  phalanges. 

OF   THE  THIRD,  EXTREME  OR  DISTAL   PHALANGES. 

(Phalanges  Unguium. ) 

537-  The  third  or  extreme  phalanges  are  all  very  small ;  that 
of  the  great  toe  is  much  larger  than  the  rest ;  their  form  is  some- 
what pyramidal.  Their  Body,  of  which  the  superior  and  inferior 
surfaces  are  concave  from  before  backwards,  and  convex  in  the 
transverse  direction,  gives  attachment  at  its  upper  and  posterior 
part  to  the  tendon  of  the  extensor  communis  digitorum,  and  sus- 
tains the  nail  at  its  upper  and  fore  part.  Inferiorly,  it  presents  at 
the  back  part  a  tubercle,  which  receives  the  insertion  of  the  ten- 
don of  the  flexor  communis  perforans.  Their  Posfe^'ior  Extre- 
mity or  Base  is  much  larger  than  the  anterior  ;  in  other  respects, 
it  is  similar  to  that  of  the  second  phalanges.  The  Anterior  Extre- 
mity or  Summit  is  fungiform,  rounded,  tubercular,  and  is  con- 
nected with  the  pulp  of  the  toes. 

538.  Structure,  Development,  and  Ai'ticulations.  The  first 
phalanges  of  the  toes  are  similar  to  those  of  the  fingers,  with  re- 
spect to  their  composition  and  mode  of  growth  ;  but  the  second 
and  third  are  only  formed  of  cellular  tissue,  invested  by  a  thin  layer 
of  compact  tissue,  and  are  only  developed  by  two,  and  sometimes 
by  a  single  point  of  ossification,  on  account  of  their  smallness. 
When  there  are  two  of  these  points,  the  one  occupies  the  posterior 
extremity,  the  other  the  body.  The  anterior  extremity  does  not 
present  an  epiphysis.  The  first  phalanges  articulate  with  the  me- 
tatarsal bones  and  the  second  phalanges  ;  the  latter  with  the  first 
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and  third.     In  the  great  toe,  the  first  phalanx  is  connected  di- 
rectly with  the  last. 


OF   THE   SESAMOID   BONES.  * 

539.  The  Sesamoid  Bones  (Ossa  Sesamoidea),  are  small  irre- 
gular bodies,  varying  in  number,  and  irregvilar  in  their  occurrence, 
but  which  generally  exist  more  numerously  in  the  male  than  in  the 
female,  and  which  are  met  with  in  certain  joints  of  the  fingers  and 
toes.  They  vary  much  in  their  form,  and  are  composed  of  spongy 
tissue  covered  by  a  slight  layer  of  compact  tissue.  They  do  not 
exist  in  children,  and  are  only  developed  in  advanced  age  in  the 
tendons  which  surround  the  joint  to  which  they  belong. 

540.  In  the  hand,  two  are  commonly  met  with  at  the  anterior 
part  of  the  first  joint  of  the  thumb,  sometimes  one  or  two  at  the 
corresponding  joint  of  the  fore-finger,  another  at  that  of  the  little 
finger,  and  one  at  the  second  joint  of  the  thumb.  It  is  seldom 
that  they  are  observed  in  any  of  the  other  joints,  although  Mor- 
gagni-|-  mentions  such  an  occurrence.  The  two  first  of  the  thumb 
are  large,  of  an  oblong  form,  convex  anteriorly,  covered  with  car- 
tilage posteriorly,  and  lodged  in  a  groove  of  the  inferior  extremity 
of  the  first  metacarpal  bone  :  sometimes  one  of  them  is  larger  than 
the  other.  They  are  enveloped  by  the  fibres  of  the  tendon  of  the 
flexor  brevis  muscle,  while  the  tendon  of  the  flexor  longus  passes 
between  them. 

541.  In  the  foot  there  are  in  like  manner  three  for  the  great  toe. 
Their  form  is  the  same  as  those  of  the  thumb.  One  is  also  pretty 
frequently  found  at  the  first  joint  of  the  second  toe,  and  another 
at  that  of  the  fifth. 

542.  Sesamoid  bones  also  mate  their  appearance  in  other  parts 
of  the  body.  Thus  there  is  pretty  frequently  one  at  the  posterior 
part  of  each  condyle  of  the  femur.  In  old  people,  another  very 
frequently  occurs  beneath  the  os  cuboides,  in  the  tendon  of  the 
peroneus  longus.  Lastly,  the  tendon  of  the  tibialis  anticus  also 
contains  one,  near  its  insertion  into  the  navicidar  bone. 


OF  THE  INFERIOR  EXTREMITIES    CONSIDERED    IN    GENERAL  WITH 
REFERENCE  TO  THEIR  BONES. 

543.  The  inferior  extremities  are  formed  of  a  series  of  bones, 
which  represents  a  sort  of  column  resting  upon  a  broad  basis,  to 
which  it  transmits  the  whole  weight  of  the  body.  This  column  is 
as  it  were  broken  in  its  middle  part ;  for  it  approaches  that  of  the 
opposite  side  as  far  as  the  knee,  after  which  it  descends  vertically, 

*  2!?7a|£tosiSea,  oh  formam  sesami,  grunis  fere  siniUem. 
•j-  Adversar.  Auat.  ii.  animad.  xxx.  p.  64. 
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and  parallel  to  the  other.  In  women,  however,  there  is  always  a 
slight  inclination  inwards,  in  the  whole  extent  of  the  extremity.  In 
general  also  the  lower  extremity  presents  a  curvature  outwards,  be- 
cause the  femur  is  a  little  convex  in  this  direction  ;  because  the 
outer  part  of  the  upper  extremity  of  the  tibia  is  never  sufficiently 
raised,  to  compensate  the  deiiciency  in  the  length  of  the  correspond- 
ing condyle,  and  because  the  upper  extremity  of  the  tibia  itself  is 
also  a  little  curved. 

In  the  thigh  the  column  is  solid,  and  formed  by  a  single  bone. 
At  the  knee,  it  is  of  larger  size.  In  the  leg,  it  contracts  a  little, 
and  results  from  the  junction  of  two  bones  which  are  separated  by 
an  interval. 

544.  In  describing  the  os  femoris,  we  pointed  out  nearly  all  the 
circumstances  which  the  Thigh  (femuf),  presents  in  the  skeleton. 
Its  axis  is  not  parallel  to  that  of  the  extremity  in  general.  At  the 
union  of  its  body  with  its  upper  extremity  it  is  angularly  bent,  and 
approaches  the  integuments  at  its  upper  and  outer  part,  leaving  in- 
ternally a  large  space  for  muscles.  We  observe,  however,  that  the 
two  femurs  are  by  no  means  parallel,  being  separated  above  by  the 
whole  distance  from  one  cotyloid  cavity  to  the  other,  and  coming 
very  near  each  other  at  their  lower  extremity  ;  whence  it  results 
that  in  their  natural  position  the  condyles  are  placed  at  the  same 
level,  although  the  inner  is  a  little  longer  than  the  outer.  We  also 
observe,  with  reference  to  the  theory  of  fractures  and  dislocations, 
that  the  great  trochanter,  the  outer  condyle  and  the  malleolus  of 
the  fibula  are  situated  nearly  in  the  same  line  in  the  natural  posi- 
tion of  the  limb. 

545.  The  Leg  (cms),  gradually  diminishes  in  thickness  from 
above  downwards.  It  is  flattened  froni  before  backwards,  and  from 
without  inwards,  and  it  is  thicker  internally  than  externally,  on  ac- 
count of  the  unequal  size  of  the  two  bones  of  which  it  consists. 
The  space  by  which  the  latter  are  separated  is  filled  by  a  membra- 
nous ligament,  and  is  very  narrow  below.  In  its  whole  length  also, 
it  seems  narrower  than  the  interval  left  between  the  radius  and 
ulna. 

The  leg  presents,  at  its  lower  part,  the  two  malleoli  or  ankles. 
In  all  cases  it  forms  an  angle  with  the  foot ;  but  it  is  only  when 
bent  that  it  forms  one  with  the  thigh. 

546.  The  Foot  (pes),  which  is  composed  of  twenty-six  bones  very 
closely  connected,  and  articulated  to  each  other  by  a  great  many 
surfaces,  forms  a  solid  whole,  of  which  the  axis  intersects,  nearly 
at  a  right  angle,  the  line  of  direction  of  the  total  length  of  the 
body.  It  is  longer  than  broad,  and  is  more  prolonged  anteriorly 
than  posteriorly,  the  posterior  portion  of  the  calcaneum  being  in 
fact  the  only  part  of  the  foot  that  projects  beyond  the  leg  in  the 
latter  direction. 

It  is  at  first  narrow,  so  long  as  it  is  formed  of  the  calcaneum 
alone,  but  quickly  enlarges  when  that  bone  unites  with  the  astra- 
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galus,  and  continues  so  to  the  articulation  of  the  phalanges  with 
the  metatarsus.     It  again  contracts  in  the  region  of  the  toes. 

On  the  inner  side,  from  the  calcaneum  to  the  phalanges,  the  foot 
presents  a  concavity  in  which  are  lodged  muscles,  nerves  and  vessels, 
and  which  prevents  it  from  touching  the  ground  in  its  whole  extent. 

The  Back  of  the  Foot  {dorsum  pedis),  or  its  upper  surface,  is 
convex  and  inclined  outwards  and  forwards.  Its  outer  edge  is  thin- 
ner than  the  other.  Its  posterior  extremity  is  named  the  Heel,  the 
anterior  the  Point  of  the  foot,  and  its  under  surface  the  Sole  (plan- 
ta  pedis). 

547.  The  Tarsus  (tarsus),  forms  a  kind  of  vault,  the  concavity 
of  which  is  manifestly  augmented  by  the  groove  of  the  inner  sur- 
face of  the  calcaneum.  The  bones  of  which  this  part  consists  are 
disposed  in  two  rows,  although  their  arrangement  is  less  regular 
than  in  the  carpus.  The  astragalus  and  calcaneum  form  the  pos- 
terior row  ;  to  the  anterior  belong  the  os  naviculare,  os  cuboides, 
and  the  three  cuneiform  bones. 

The  head  of  the  astragalus  is  directed  forwards  ;  the  anterior 
extremity  of  the  calcaneum  is  turned  a  little  outwards  ;  the  os  cu- 
boides, OS  naviculare,  and  the  three  cuneiform  bones,  which  rest 
upon  it,  are  situated  transversely. 

548.  The  Metatarsus  {metatarsus),  is  composed  of  five  bones, 
which  are  not  closely  connected  in  their  whole  extent,  but  separate 
as  they  advance  toward  the  toes.  That  of  the  great  toe  is  situated 
in  a  plane  anterior  to  the  others,  while  that  of  the  fifth  is  far  be- 
hind. These  bones  are  strongly  articulated  to  each  other  by  their 
tarsal  extremity  ;  but  anteriorly  they  are  widely  separated,  a  pretty 
large  interval  existing,  in  particular,  between  the  first  and  second. 
The  portion  of  the  vault  or  arch  of  the  foot  formed  by  the  metatar- 
sus differs  from  that  formed  by  the  tarsus,  in  being  less  thick,  and 
in  the  circumstances,  that  the  pieces  of  which  it  is  composed  are 
longer  and  more  slender,  and  leave  between  them  distinct  inter- 
vals. 

549.  The  toes  {digiti  pedis).  In  the  most  perfect  natural  state, 
and  especially  in  women,  the  second  toe  is  the  longest  and  exceeds 
the  level  of  the  others  ;  the  first  is  the  next  in  these  respects,  and 
the  rest  progressively  diminish.  The  first  is  undoubtedly  the  largest. 
But  the  use  of  shoes  greatly  alters  the  form  of  the  feet  in  civilized 
countries.  In  consequence  of  the  constraint  which  they  impose 
upon  them,  the  toes  change  their  direction,  their  phalanges  become 
irregular,  and  they  are  even  frequently  united  together. 


COMPARISON  OF  THE  SUPEllIOIl  AND  INFERIOR  EXTREMITIES. 

550.  The  superior  extremity  is  situated  in  a  plane  posterior  to 
that  occupied  by  the  inferior  extremity  of  the  same  side.  This  is 
satisfactorily  shown  by  letting  a  line  fall  from  the  glenoid  cavity  to 
the  acetabulum. 


166  PASSIVE  ORGANS  OF  LOCOMOTION. 

The  two  superior  extremities  are  separated,  at  their  upper  part, 
by  a  larger  interval  than  that  which  exists  between  the  heads  of 
the  femurs. 

With  respect  to  length  and  strength,  the  inferior  extremities 
greatly  exceed  the  superior ;  their  length  forms  seven-thirteenths 
of  the  total  length  of  the  body.  We  observe,  however,  that  the 
hand,  from  the  manner  in  which  it  is  articulated  with  the  fore- 
arm, presents  larger  dimensions,  following  the  general  axis  of  the 
limb,  than  the  foot,  which  forms  nearly  a  right  angle  with  the  leg. 

The  femur  and  humerus  have  a  great  resemblance  to  each  other ; 
at  their  upper  extremity,  the  head  and  trochanters  of  the  one  cor- 
respond to  the  head  and  tuberosities  of  the  other.  The  tibia  and 
fibula  have  an  obvious  resemblance,  the  former  to  the  radius,  and 
the  latter  to  the  ulna.  The  patella  may,  to  a  certain  extent,  be 
considered  as  analogous  to  the  olecranon.  The  malleoli  of  the  foot, 
and  the  styloid  processes  of  the  wrist,  are  also  analogous  parts. 

But  the  foot  and  the  hand  are  the  parts  that  admit  of  the  most 
perfect  comparison.  Pes  altera  manus,  it  has  been  said,  and  the 
saying  is  very  true  ;  they  present  the  same  divisions,  the  same 
bones,  and,  to  a  certain  degree,  the  same  kind  of  motions.  Indi- 
viduals born  without  arms  have  been  seen,  who  were  so  expert  in 
using  the  foot,  that  they  could  write  and  lay  hold  of  the  minutest 
objects  with  it.     These  two  parts  diifer,  however,  in  certain  respects. 

Thus  the  tarsus  is  very  different  from  the  carpus  in  respect  to 
the  number,  size,  form  and  arrangement  of  its  bones.  The  tarsus 
is  the  longest  part  of  the  foot ;  in  the  hand  the  carpus  occupies 
very  little  space.  All  that  the  former  has  gained  with  respect  to 
size  and  solidity,  it  appears  to  have  lost  with  reference  to  mobility. 

The  toes  are  much  shorter  than  the  fingers,  and  present  con- 
siderable differences  in  the  structure  and  conformation  of  their  pha- 
langes. 


OF  THE  PREPARATION  OF  BONES. 

551.  Bones  may  be  cleaned  and  prepared  in  the  following  man- 
ner :  Choose  the  bones  of  a  yovmg  advilt  subject,  which  has  died 
of  a  lingering  disease,  and  is  much  infiltrated ;  cut  away  the  soft 
parts,  but  take  care  not  to  remove  the  periosteum.  Put  the  bones  in- 
to an  earthen  ware  jar,  large  enough  to  hold  them  without  crowding, 
and  cover  them  entirely  with  soft  water,  which  should  be  renewed 
daily  for  six  or  eight  days,  that  all  the  blood  may  be  carried  off: 
at  the  end  of  this  time  cover  up  the  jar  very  accurately,  and  let 
them  macerate  for  four  or  five  months ;  the  temperature  of  the 
macerating  room  being  at  least  as  high  as  7^°  Fahrenheit. 

The  bones  are  now  to  be  taken  out  of  the  water  of  maceration, 
cleaned  with  a  hard  brush,  and  then  well  washed  with  water,  or 
they  may  be  again  macerated  for  several  days,  the  water  being  fre- 
quently changed. 
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All  that  remains  to  be  done  after  this  is  to  expose  them  to  the 
air,  in  a  shady  place,  to  dry. 

The  maceration  may  be  hastened  by  carrying  it  on  in  a  warm  place, 
or  the  bones  may  be  cleaned  in  a  very  short  time  by  boiling  them 
for  six  or  eight  hours  in  soft  water ;  after  this  they  are  to  be  soak- 
ed in  cold  water  for  some  days,  and  then  taken  out,  brushed  in  a 
solution  of  sub-carbonate  of  potass  or  soda,  and  afterwards  washed 
with  clean  water :  but  these  methods  are  by  no  means  so  good  or 
safe  as  the  former,  and  must  not  be  attempted  with  diseased  bones ; 
besides,  the  bones  treated  in  this  way  are  never  white,  and  in  a 
short  time  they  become  greasy,  and  give  out  a  rancid  smell.  All 
other  processes  employed  to  clean  bones  injure  their  texture. 

In  order  to  examine  the  internal  structure  of  bones,  different  sec- 
tions should  be  made  of  fresh  bones,  of  bones  which  have  been  inject- 
ed, and  of  bones  in  the  different  stages  of  growth  and  development. 

Bones  may  be  freed  of  their  earthy  matter  by  diluted  muriatic 
acid ;  on  the  contrary,  they  may  be  freed  of  the  animal  matter  by 
calcination. 

552.  To  prepare  and  separate  the  bones  of  the  head,  that  of  a 
subject  of  about  fifteen  or  eighteen  is  most  proper,  for  at  a  more 
advanced  age  some  of  the  sutures  become  obliterated,  in  which  case 
the  bones  will  break  rather  than  separate. 

To  effect  this  separation,  the  interior  of  the  skull,  after  it  has 
been  fully  macerated,  is  to  be  filled  with  peas  and  put  into  water ; 
by  the  action  of  the  water  the  peas  swell  out,  and  thus  force  the 
bones  of  the  cranium  from  each  other ;  when  this  is  accomplished, 
the  bones  of  the  face  may  be  separated  by  a  little  care  and  ma- 
nagement. 

To  have  a  proper  idea  of  the  way  in  which  the  bones  of  the  cra- 
nium and  face  are  connected  together,  it  is  necessary  to  make  dif- 
ferent sections  :  the  most  useful  are,  a  cranium  with  the  skull-cap 
removed  for  showing  the  inner  surface  of  its  base  ;  a  vertical  sec- 
tion of  the  cranium  and  face  ;  preparations  also  should  be  made  of 
the  cranium  without  the  face,  and  the  face  without  the  cranium, 
the  two  latter  preparations,  it  is  evident,  must  be  made  from  young 
skulls. 

In  studying  the  bones  of  the  head,  other  sections  will  suggest 
themselves. 
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CHAPTER  SECOND. 
OF  THE  ARTICULATIONS. 


Preliminary  Remarks.  ' 

553.  The  mode  in  which  the  bones  are  connected  and  fitted  to 
each  other,  is  designated  by  the  name  oi  Articulation.  It  is  by 
iKjeans  of  articulations  that  the  osseous  system  forms  a  whole,  which 
constitutes  the  Skeleton. 

554.  In  the  long  bones,  it  is  by  the  extremities  that  the  articu- 
lations take  place  ;  in  the  broad  bones,  it  is  commonly  by  the 
edges ;  in  the  short  bones,  by  variovis  points  of  the  surface. 


DIVISIONS  OF  THE  ARTICULATIONS. 

555.  The  articulations  are  naturally  divided  into  two  general 
classes,  the  moveable  and  the  immoveahle. 

556.  The  former  present  two  great  subdivisions  :  for  the  sur- 
faces of  the  bones,  which  enter  into  their  formation,  may  be  kept 
in  a  sort  of  continuity^  by  means  of  some  particular  organ  inter- 
posed between  them,  as  is  the  case  with  the  bodies  of  the  vertebrae, 
or  they  may  be  merely  contiguous,  as  in  the  articulations  of  the 
limbs. 

557.  The  latter,  which  belong  peculiarly  to  the  bones  which  unite 
to  form  cavities  destined  to  protect  the  organs,  such  as  the  head, 
the  pelvis,  &c.  are  also  subdivided  into  different  orders,  dependent 
upon  the  conformation  of  the  surfaces  which  concur  to  form  them. 

Thus,  these  surfaces  may  be,  1°,  Simply  placed  in  juxtaposi- 
tion, which  is  the  case  in  places  where  the  bones,  by  their  very  po- 
sition, must  necessarily  preserve  their  mutual  relations  in  a  perma- 
nent manner,  as  is  observed  at  the  base  of  the  cranium,  and  in  the 
articulation  of  most  of  the  bones  of  the  face,  where  the  mechanism 
of  the  part  is  of  itself  sufficient  to  ensure  solidity.  2°,  They  are 
interlocked,  if  the  general  mechanism  of  the  region  is  insufficient 
to  maintain  this  solidity.  They  then  present  projections  and  in- 
dentations, of  irregular  size  and  form,  which  are  mutually  received, 
and  are  exactly  fitted  to  each  other,  as  may  be  seen  with  respect  to 
the  broad  bones  of  the  cranium.  This  mode  of  union  is  only  pre- 
sented by  the  circumference  of  the  flat  bones,  in  which,  on  account 
of  the  narrowness  of  the  surfaces,  it  is  necessary  that  the  points  of 
contact  should  be  multiplied.     3°,  They  sometimes  constitute  a 
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kind  of  real  implantation,  of  which  an  evident  example  is  present- 
ed by  the  reception  of  the  teeth  into  their  alveoli. 

558.  The  following  table  is  intended  to  represent,  in  a  complete 
and  accurate  manner,  all  that  belongs  to  the  division  and  difler- 
ences  of  the  articulations  of  bones,  as  well  as  their  nomenclature. 

A,  Moveable  Articulations,  or  Diarth^oses.^^ 

a.  Surfaces  intimately  united  by  an  intervening  body,  which 
constitutes  Amphiarthrosis.-j- 

Ex.   The  junction  of  the  bodies  of  the  vertebras  with  each  other  ;  that  of  the 
ossa  pubis  ;  the  articulation  of  the  upper  part  of  the  sternuvu 

h.  Surfaces  not  united  as  in  the  preceding  case,;!: 

1°.  And  permitting  motions  of  circumduction,  or  in  all  possible 
directions.  This  is  the  orbicular  or  vague  Diarthrosis,  which  is 
divided  into 

Enarthrosis,^  in  which  the  raotions  are  performed  by  means  of  a  head 
received  into  a  cavity  ;  Ex.  Articulation  of  the  os  innominaUim  and  femur  ; 

Or,  by  means  of  a  cavity  which  revolves  on  a  head ;  Ex.  Articulation  of  the 
first  phalanges  of  the  fingers  with  the  metacarpal  bones. 

Akthrodia,1|  which  is  formed  by  the  contact  of  plain,  or  nearly  plain  sur- 
faces, whose  motions  are  very  manifest ;  Ex.  Articulation  of  the  lower  jaw  ; 

Or  obscure,  called  by  some  authors  the  planijorm,  or  close  Diarthrosis,  far- 
ticulus  adstrictusj  and  which  others  have  considered  as  the  true  Amphiarthro- 
sis. — Ex.  Articulation  of  the  bones  of  the  carpus. 

2°.  Or,  only  permitting  limited  motions  of  opposition.  This  is 
the  GiNGLYMUS,^  or  alternating  or  Cardiniform  Diarthrosis. 
It  is  distinguished  into 

Angular  Ginglymus,  or  Hinge,  of  which  the  motions  are  commonly  re- 
duced to  flexion  and  extension.  It  is  called  perfect,  if  these  motions  are  ab- 
solutely the  only  ones  allowed ; — Ex.  The  elbow  joint ; 

Or  imperfect,  if  some  lateral  motions  are  also  permitted. — Ex.  The  knee- 
joint. 

Lateral  Ginglymus,  or  Rotatory  Diarthrosis,  in  which  rotation  is 
the  only  possible  motion,  and  which  is  double,  when  a  bone  turns  on  another 
by  two  given  points. — Ex.  The  radius  on  the  ulna; 

Or  simple,  if  the  motion  is  performed  at  a  single  point. — Ex.  Artictdation  of 
the  atlas  luith  the  odontoid  process. 

-B,  Immoveahle  Articulations  or  Synarthroses.*^^ 

1°.  SuTURE.ff  The  articular  surfaces,  more  or  less  thick,  constantly  invest- 
ed with  a  cartilaginous  plate  intimately  united  to  both,  receive  each  other  by 

*  A/«,  per  ;  a^B^ov^  arficiihis. 

"f  'Af/.(pi,  ulrinque  ;  ci^O^ov,  articuhis,  mixed  articulation ;  it  is  also  called  continu- 
ous Diarthrosis. 

I  This  is  what  is  also  called  Contiguous  Diarthrosis.  , 

55  'Ev,  in  ;  a,^6oov,  artimlm ;  the  preposition  indicates  a  deep  reception. 

II  A^S^^eoliu,  Galen,  lib  de  Ossihus. 

^  TiyyXviJi,o;,  cardn.  *'^1iiv,cumj  a^^^av,  articulus  ;  coarliciiUitio. 

'f-f  Siitura,  a  scam. 
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means  of  more  or  less  distinct  projections  and  indentations.  Sometimes  the 
denticulations  which  form  them  have  a  contracted  neck  :  it  is  this  that  consti- 
tutes the  Dovetail  Suture. — Ex.  Sagittal  Suture. 

At  other  times,  on  the  contrary,  the  circumference  of  a  hone  presents  but 
few  inequalities,  and  is  sloped  to  receive  the  neighbouring  bone :  this  is  the 
Squamous  Suture,  in  which  the  articular  edges  of  the  bones  are  fitted  to  each 
other,  like  the  pieces  of  a  multivalve  shell. — Ex.  The  temporal  suture. 

2°.  Harmonia.*  Here  the  surfaces  are  only  in  juxtaposition.  They 
merely  present  rugosities,  which  are  fitted  to  each  other. — Ex.  Articulation  of 
the  maxillary  and  nasal  hones  with  each  other. 

30.  GoMi'HOSis.-j-     The  surfaces  implanted. — Ex.  The  teeth  in  the  alveoli. 

4".  Schindylesis. J  A  plate  of  a  bone  is  received  into  a  groove  of  ano- 
ther bone. — Ex.  Upper  edge  of  the  vomer,  and  the  rostrum  of  the  sphenoid 
bone :  between  the  lachrym,al  hone  and  the  ascending  process  of  the  superior 
maxillary  hone.\\ 


OF   THE   PARTS   WHICH   ENTER   INTO  THE  STRUC- 
TURE OF  THE  ARTICULATIONS. 

559-  Cartilages.  The  surfaces  of  the  bones  which  form  move- 
able articulations,  are  always  covered  with  a  layer  of  cartilage,  more 
or  less  thick,  of  a  pearly  white  colour,  and  remarkably  hard  and 
elastic.  This  cartilage,  which  resembles  a  layer  of  wax  laid  over 
the  bone  at  the  place  where  it  exists,  is  always  much  broader  than 
it  is  thick ;  it  adapts  itself  perfectly  to  the  articulating  parts,  and 
adheres,  by  one  of  its  surfaces,  to  the  bony  tissue  in  a  manner  as 
yet  little  understood,  but  extremely  firm.  There  is,  however,  no 
continuity  of  substance  between  it  and  the  cartilaginous  parenchy- 
ma of  the  bones ;  for  on  removing,  from  a  recent  bone,  by  means 
of  an  acid,  the  phosphate  of  lime  which  it  contains,  there  is  per- 
ceived no  intimate  connexion  between  the  tissues,  and  the  cartilage 
then  separates  spontaneously.  No  vessel  appears  to  pass  directly 
from  the  interior  of  the  bone  to  the  surface  of  the  cartilage ;  and 


*  'Ag^ov/a,  a^M,  adapto.  f  Toy^ipmiri;;  <ycifi<pos,  clavus. 

J  S.'^^/i'^'uA'/jir/j,  calami  Jissura.     v.  Monro  on  the  Bones. 

II  The  aggregate  of  the  means  by  which  the  connexion  of  the  bones  is  effected, 
IS  \v\\cit  is  C'dW&A.  Symphysis ;  {^u/jtipwri;  •  '2,vv,  emn  ;  (pueo,  crencu  ;  av^^va,  concresco^ 
and  as  these  means  vary  in  the  greater  number  of  cases,  they  being  sometimes  car- 
tilages, sometimes  cartilaginous  ligaments,  fibrous  ligaments,  &c.  the  old  anatomists, 
taking  them  for  the  basis  of  their  divisions,  distinguished  several  kinds  of  symphyses. 
Thus  the  articulations  in  which  cartilages  are  employed  to  keep  the  bones  together 
are  called  Synchondroses,  [2uv,  cum,  ;  x'^'^i"^-'  cart/dago.']  These  synchondroses  may 
be  only  temporary,  as  that  which  exists  at  an  early  age  between  the  sphenoid  bone 
and  the  basilar  process  of  the  occipital ;  or  they  may  be  met  with  at  all  periods  of 
life.  The  latter  may  permit  pretty  distinct  motions,  as  is  the  case  in  particular  with 
the  sterno-costal  cartilages  ;  or  are  entirely  fixed,  as  the  articulations  of  the  pelvis 
are,  to  which  the  name  of  symphyses  is  peculiarly  applied.  The  articulations  which 
are  effected  by  means  of  ligaments,  like  that  of  the  knee,  are  called  Synneuroses ; 
[Sav,  cum  ;  vsi/jov,  nervus,  ligamenimn']  those  in  which  the  bones  are  kept  in  place  by 
muscles,  as  is  observed  in  the  os  hyoides,  are  called  Syssarcoses ;  \^vv,ciim;  <raj|, 
caro\  those  in  which  membranes  are  employed,  are  called  Meningoses :  [Mjji-i^l, 
memhraiHi]  of  which  examples  are  presented  in  the  skulls  of  children,  at  tlie  places 
occu])ied  by  the  fontanelles  before  the  bones  are  completely  ossified. 
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after  a  careful  injection,  it  is  observed,  on  dividing  the  bone  longi- 
tudinally, that  all  the  arteries  lose  themselves  in  its  spongy  tissue. 

The  free  surface  of  the  cartilage  is  covered  by  the  synovial 
membrane  of  the  articulation,  which  gives  it  a  smooth  and  polished 
appearance,  and  which  adheres  so  closely  to  it,  that  it  might  be 
supposed  to  be  perfectly  bare. 

I'he  circumference  of  these  cartilages  terminates  on  the  bony 
surface,  by  gradually  becoming  thinner.  With  regard  to  their 
thickness,  it  is  much  greater  at  the  centre  than  at  the  circumference 
of  those  cartilages  which  cover  the  heads  of  bones,  while  an  oppo- 
site arrangement  is  observed  in  those  which  cover  the  correspond- 

incr  cavities.     The  thickness  is  uniform  in  the   cartilages   of  the 

^  .         .  .  .  .  *-^ 

different  articulations  by  planiform  arthrodia,  as  in  the  carpus  and 

tarsus. 

560.  In  the  synarthrodia!  articulations,  there  is  a  cartilaginous 
layer  of  great  tenuity,  continuous  with  the  two  bones  forming  the 
articulation,  which  becomes  thinner  and  m.ore  adherent  as  age  ad- 
vances, and  is  even  very  frequently  ossified  in  old  age.  In  the 
sutures  of  the  skull,  these  cartilaginous  laminae  are  thinner  at  the 
inner,  than  at  the  outer  side  of  the  wall. 

561.  The  articular  cartilages,  when  deprived  of  their  synovial 
membrane  by  continued  maceration,  are  found  to  be  composed  of 
fibres,  arranged  like  the  pile  of  velvet,  and  attached  perpendicu- 
larly to  the  surface  of  the  bone.  These  fibres  are  so  closely  com- 
pacted, that  at  first  sight  they  seem  to  constitute  a  homogeneous 
whole.  The  elasticity  of  this  tissue  is  very  great,  especially  in 
adult  age,  and  is  well  retained  in  the  state  of  death. 

562.  These  organs  remain  untouched  after  a  pretty  long  mace- 
ration, and  resist  putrefaction  in  a  high  degree.  The  action  of  a 
strong  heat  makes  the  cartilages  curl,  as  it  does  almost  all  the 
other  animal  tissues.  By  desiccation  in  the  open  air,  they  become 
hard,  horny,  semi-transparent,  and  lose  their  elasticity  as  well  as 
the  greater  part  of  their  volume. 

563.  The  cartilages  do  not  receive  vessels  which  carry  red  blood. 
No  lymphatics  have  been  detected  in  them,  nor  have  nerves  as  yet 
been  traced  into  their  substance. 

564f.  Ligaments.  The  ligaments,  which  are  met  with  in  almost 
all  the  moveable  articulations,  are  very  dense  fibrous  bundles,  re- 
gular or  irregular,  round  qr  flat,  of  a  glistening  white  colour,  vary- 
ing much  in  form  and  size,  sometimes  even  membranous,  but  al- 
ways interlaced  with  the  periosteum  at  their  two  extremities,  which 
peculiarly  distinguishes  them  from  the  tendons.*  Their  use  is  to 
connect  the  bones  and  cartilages  together.-}* 

*  According  to  this  definition,  it  will  be  seen  that  many  anatomists  have  erroue- 
ousl}'  given  the  name  of  Ugamenls  to  parts  which  totally  differ  from  them  in  form, 
structure,  and  composition.  This  appellation  should  not  therefore  be  applied  to  the 
folds  of  the  mucous  membrane  which  exist  beneath  the  tongue,  the  folds  of  the  peri- 
toneum which  sustain  the  liver,  &c. 

•\-  Flexibilitate  et  elastlcitate  ligamentum  discernitur  ab  osso ,  habitu  fifjrato  a 
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The  fibres  of  the  ligaments  are  connected  by  a  somewhat  loose 
cellular  tissue,  which  frequently  contains  fatty  flakes,  especially  in 
those  whose  form  is  irregular.  These  fibres  are  white  or  greyish, 
hard,  possessed  of  little  elasticity,  but  very  tenacious,  and  capable 
of  bearing  the  greatest  stress.  Some  small  blood  vessels  and  lym- 
phatics traverse  them,  and  penetrate  into  their  intervals  by  narrow 
fissures  filled  with  cellular  tissue,  but  no  nerves  have  been  disco- 
vered in  them. 

565.  The  tissue  of  the  ligaments  contains  a  large  proportion  of 
water.  It  becomes  hard,  transparent,  elastic  and  brittle  by  desic- 
cation, which  gives  it  moreover  a  reddish  or  yellowish  colour.  By 
maceration,  it  softens  and  becomes  flocculent  at  the  surface,  long  be- 
fore resolving  itself  into  mucous  matter. 

5G6.  Fibrous  Capsules.  This  name  is  given  to  cylindrical 
membranous  bags,  of  a  fibrous  texture,  more  or  less  strong  and 
thick,  elastic,  whitish,  loose  in  proportion  as  the  part  is  susceptible 
of  more  extensive  motion,  enveloped  by  a  great  quantity  of  cellular 
tissue,  strengthened  by  tendinous  fibres  coming  from  the  neigh- 
bouring muscles,  and  open  at  their  two  extremities,  which  are  in- 
terlaced with  the  periosteum  around  the  circumference  of  the  upper 
and  lower  articular  surfaces,  in  the  humero-scapular  and  ilio-femo- 
ral  articulations,  the  only  ones  in  which  true  capsules  are  observ- 
ed. They  sometimes  open  to  afford  a  passage  to  tendons  which 
^o  to  attach  themselves  to  the  bone,  and  are  lined  internally  by 
the  synovial  membrane. 

After  a  fortunate  injection,  the  surface  of  these  capsules  is  seen 
covered  with  a  very  distinct  net-work  of  vessels,  which  subdivide 
more  and  more  as  they  approach  the  circumference  of  the  carti- 
lages. M.  Heyligers*  has  observed  that  they  also  receive  nerves, 
which  is  especially  apparent  in  the  articulation  of  the  thigh,  as  I 
have  had  occasion  to  see  myself. 

567-  Like  the  tissue  of  the  ligaments,  that  of  the  capsule  is 
with  difficulty  altered  by  maceration,  retaining  its  appearance  and 
structure  for  a  long  time,  nor  is  it  until  after  a  considerable  period 
has  elapsed,  that  its  fibres  separate  from  each  other  to  be  converted 
into  a  soft,  whitish  and  homogeneous  pulp.  Both  are  dissolved 
into  jelly  in  boiling  water,  after  having  first  curled,  and  that  some- 
times with  so  much  violence  as  to  detach  the  surface  of  the  bone  to 
which  they  are  fastened.  They  both  harden  in  the  air,  and  ac- 
quire the  transparency  of  horn.  Sulphuric  acid  reduces  them  to  a 
blackish  pvilp,  and  nitric  acid  converts  them  into  a  yellow  sub- 
stance ;  acetic  acid  swells  them  and  reduces  them  to  a  gelatinous 
mass.     The  alkalies  swell  and  soften  them. 

568.  Articular  Fibro-cartilages.     These  bodies  which  are  in- 

cartilagine  ;  duritie  et  colore  a  musculo ;  roboi-e  a  nervo  ;  soliditate  a  vasis ;  positu 
et  usu  a  tendiiiibus,  quibuscum,  quantum  ad  materiam,  exacte  convenit.  Soemm. 
De  Corp.  Hiun.  fab.  tom.  ii.  p.  1. 

•  Dissert.  Fhys.-Anut.  de  Fab.  Int.  Arfiail.    8vo.   Trajecti  ad  Rhenum.  1803^  p. 
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termediate  in  form  and  properties  to  the  ligaments  and  carti- 
lages, were  formerly  considered  as  true  ligaments.  They  are  in 
fact  formed  of  a  sort  of  hard,  tenacious,  dense  and  compact,  fibrous 
base,  in  the  meshes  of  which  is  deposited  a  true  cartilaginous  sub- 
stance, to  which  are  owing  the  white  colour  which  characterizes 
them,  the  inorganic  appearance  which  their  section  presents  in  se- 
veral places,  and  the  elasticity  which  they  particularly  possess. 
The  resistance  which  they  oppose  to  ruptures,  and  their  solidity, 
are  on  the  other  hand  derived  from  the  nature  of  their  base. 

They  are  almost  always  met  with  in  the  interval  of  the  surfaces 
of  certain  moveable  articulations,  as  in  the  knee  or  jaw  ;  they  also 
exist  between  the  bodies  of  the  vertebrae.  Their  form  is  singular- 
ly variable  ;  they  commonly  represent  a  kind  of  plates,  generally 
free  at  their  two  surftices,  and  occasionally  perforated  in  the  centre. 
They  are  not  covered  by  a  perichondrium. 

But  few  blood-vessels  are  observed  in  them,  and  no  nerves  have 
yet  been  discovered.  Their  elasticity  is  very  manifest.  Desicca- 
tion renders  them  hard  and  brittle,  without  giving  them  a  yellow 
tint.  Reagents  act  upon  them,  as  upon  the  two  systems  whose 
nature  they  seem  equally  to  participate. 

569.  Articular  Synovial  Membranes  or  Capsules.  These  mem- 
branes have  the  greatest  resemblance  to  the  serous  membranes, 
with  reference  to  their  form,  structure,  and  functions.  They  oc- 
cur in  all  the  moveable  articulations  without  exception,  and  form 
bags  without  apertures,  transparent,  and  applied  over  all  the  parts 
which  enter  into  the  composition  of  the  joint,  without  containing 
any  of  them.  Their  internal  surface  is  free,  contiguous  to  itself^ 
smooth,  polished,  often  furnished  with  villosities  and  fimbriated 
prolongations,  and  continually  lubricated  by  an  albuminous  fluid, 
of  an  aspect  almost  similar  to  that  of  the  cavity  of  the  pleura  or 
peritoneum.  Their  external  surface  is  cellular,  and  is  attached  to 
all  the  neighbouring  organs,  the  ligaments,  fibro-cartilages,  diar- 
throdial  cartilages,  &c.  ;  it  is  often  seen  to  form  small  hernise  be- 
tween the  fibres  of  the  capsules. 

These  articular  synovial  capsules  vary  much  in  their  general  as- 
pect. There  are  some  which  represent  round  and  simple  bags,  as 
is  the  case  at  the  phalangeal  articulations.  Othei's,  as  in  the 
coxo-femoral,  and  scapulo-humeral  articulations,  are  traversed  by 
a  ligament  or  by  a  tendon,  round  which  they  are  reflected  so  as  to 
form  a  sheath. 

These  membranes  are  absolutely  cellular,  as  is  proved  by  mace- 
ration, there  being  no  distinct  fibre  in  them.  Their  tissue  is  den- 
ser, and  less  pliant  than  that  of  the  serous  membranes ;  their  ves- 
sels do  not  in  the  healthy  state  admit  red  blood.  No  lymphatic 
vessels  have  as  yet  been  discovered  in  them,  but  it  may  be  presum- 
ed that  they  exist  in  great  abundance.  No  nerve  has  ever  been 
observed  in  them. 

The  synovial  membranes  appear  entirely  foreign  to  the  solidity 
of  the  articulations ;  and  only  tavour  their  motions  by  exhaling  a 
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fluid  of  a  peculiar  nature,  which  is  named  Synovia,  *  (Axungia  ar- 
ticular is,  s.  unguen  articular e). 

570.  This  fluid  (which  is  not,  as  was  for  a  long  time  believed, 
produced  by  the  mixture  of  the  serosity  of  the  membranes  with 
the  marrow  of  the  bones),  is  whitish,  viscid  and  transparent,  of  a 
sweetish  and  somewhat  saline  taste,  and  of  a  faint  animal  smell. 
If  it  be  allowed  to  rest  on  being  removed  from  the  joint,  it  is  con- 
verted into  jelly.  It  mixes  very  well  with  water ;  its  specific  gra- 
vity is  a  little  greater  than  that  of  water,  in  the  proportion  of  105 
to  100 ;  it  lathers  when  agitated,  and  can  be  drawn  out  like  the 
white  of  an  e^g,  without  being  so  unctvious,  or  so  consistent  as  it  is. 
The  action  of  caloric,  alcohol,  and  mineral  acids,  demonstrates  the 
existence  of  albumen  in  it,  which  becomes  concrete  under  their  in- 
fluence. Latterly,  M.  Orfila  has  shown  that  fibrin  is  one  of  the 
constituent  principles  of  synovia,  which  also  contains  mucus  and 
free  soda,  the  latter  causing  paper  tinged  with  a  vegetable  blue  to 
become  green  when  dipped  in  it.  M.  Margueron  -f-  has  moreover 
discovered  hydrochlorate  and  carbonate  of  soda  in  it ;  but  all  these 
substances  are  held  in  solution  by  a  great  quantity  of  water,  v/liich 
forms  more  than  three-fourths  of  the  weight  of  the  fluid.  Exposed 
to  a  moist  air,  the  synovia  loses  its  viscidity,  becomes  turbid,  as- 
sumes a  red  or  brown  colour,  and  allows  ammonia  to  be  disengag- 
ed. By  distillation  it  furnishes  a  charcoal,  which,  besides  the  two 
salts  mentioned  above,  also  contains  phosphate  of  lime.  There 
has  also  been  observed  in  it  an  animal  substance,  which  is  said  to 
be  uric  acid. 

The  quantity  of  the  synovia  varies  much  in  the  different  articu- 
lations, there  being  some  which  contain  more  than  the  others ;  but 
in  general,  it  may  be  stated,  that  the  greater  the  mobility  of  the 
part  is,  the  more  abundant  is  this  fluid. 

571.  In  all  the  moveable  articulations  there  occur  certain  organs 
of  a  reddish  colour,  varying  much  in  their  volume,  figure,  and  si- 
tuation. Sometimes  there  are  several  of  them  together  in  the  same 
articulation  ;  frequently  there  is  only  one,  which  is  of  remarkable 
size,  as  in  the  ilio-femoral  articulation ;  and  it  is  to  be  observed, 
that  the  more  motions  an  articulation  has  to  perform,  the  more  nu- 
merous, and  the  larger  these  bodies  are.  They  are  of  various  shapes, 
some  being  quadrangular,  others  semilunar,  &c.  Sometimes  they 
are  placed  in  particular  cavities  of  the  bones,  sometimes  merely  at 
the  circumference  of  the  latter  ;  but,  whatever  be  their  position,  it 
is  always  such  that  they  are  completely  protected  from  pressure, 
when  the  bones  move  upon  each  other. 

Rosenmuller  thought  he  perceived,  in  the  tissue  of  these  bodies, 
secretory  follicles,  which  Clopton  Havers  named  Glandulce  muci- 

*  A  word  of  obscure  and  recent  origin,  which  Paracelsus  appears  to  have  first 
employed  to  designate  a  disease,  or  which  may  have  been  applied  to  the  fluid  in 
question  on  account  of  its  bearing  some  distant  resemblance  to  the  albumen  of  an 

eg-g- 

-j-  Memoir  read  to  the  Acad,  des  Sciences,  in  1792. 
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la(/i'nosce,*  imagining  the  synovia  to  be  secreted  by  tliem,  in  which 
he  was  followed  by  Winslow,  Haller,  Bertin,  Portal,  Heyligers, 
&c.  But  most  of  the  modern  anatomists  have  rejected  this  opi- 
nion, and  among  those  who  have  done  so  we  distinguish  the  names 
of  Walther,  Bichat,  Boyer,  Beclard,  &c.  These  do  not  distin- 
guish the  bodies  in  question  from  cellular  tissue,  as  the  most 
careful  dissection  discovers  no  traces  in  them  of  the  parenchyma 
peculiar  to  glands,  as  no  vestige  of  an  excretory  canal  can  be  per- 
ceived in  them,  and  as  they  are  entirely  resolved  into  cellular  tissue 
by  insufflation,  as  well  as  by  maceration.  The  synovial  membrane 
forms  above  each  of  these  alleged  glands  a  multitude  of  floating 
fringes,  variously  cut  on  their  free  edges,  which  are  particularly 
well  seen  by  dissection  under  water.  It  was  these  fringes  that 
Havers  considered  as  the  excretory  ducts  of  his  glands  arranged 
alongside  of  each  other ;  but,  properly  speaking,  they  are  nothing 
but  folds  of  the  synovial  capsule,  which  contain  in  their  substance 
cellular  tissue,  fat,  and  blood-vessels. 


OF  THE  ARTICULATIONS  IN  PARTICULAR. 

AKTICULATIONS  OF  THE  TRUNK. 

ARTICULATIONS  OF  THE  HEAD. 

AKTICULATIONS    OF    THE    BONES    OF    THE    CRANIUM    WITH    EACH 

OTHER. 

572.  These  articulations  admit  no  kind  of  motion,  and  constitute 
either  sutures  or  harmonias.  We  have  already  described  them  at 
length  (281  to  291)  ;  and  have  now  only  to  mention  a  few  additional 
particulars  regarding  them. 

They  are  different  at  the  base  from  what  they  are  at  the  vault 
of  the  cranium  :  in  the  former,  the  surfaces  are  in  general  merely 
placed  in  juxtaposition,  broad,  separated  by  a  pretty  thick  layer  of 
cartilage,  especially  between  the  sphenoid  and  occipital  bones,  be- 
tween the  latter  bone  and  the  temporal,  &c. ;  while,  in  the  latter, 
they  present  denticulations  which  are  received  by  each  other,  are 
narrow,  and  have  between  them  only  an  extremely  thin  cartilage, 
whose  existence,  however,  may  be  proved  by  long  maceration,  or 
by  boiling.  The  circumstance  of  this  cartilage  being  thinner  in- 
ternally than  at  the  outside  of  the  cranium  (560),  accounts  for  the 
sutures  being  sooner  obliterated  in  old  people  on  the  inside,  than 
on  the  outside  of  the  walls  of  this  cavity. 

*  Nuvce  Observ.  dc  Ossibus,  &c.  Umo.  Amst.  1T31,  p.  209. 
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ARTICULATIONS  OF  THE  FACE. 
ARTICULATIONS  OF  THE  BONES  OF  THE  UPPER  JAW. 

573.  We  have  already  described  the  manner  in  which  the  face 
is  articulated  with  the  cranium  (363),  and  pointed  out  the  different 
sutures  which  the  bones  of  the  face  itself  form  by  their  union.  We 
shall  only  here  remark,  that  in  the  recent  state  all  their  junctions 
are  similar  in  their  composition  to  those  of  the  cranium  (572)  ; 
that  sutures  seem  to  circumscribe  the  face,  and  occupy  its  surface, 
whilst  harmoniae  are  placed  at  the  centre,  and  that  the  interval  be- 
tween the  surfaces  of  both  orders  is  occupied  by  a  more  or  less  dis- 
tinct cartilage. 


ARTICULATION  OF  THE  LOWER  JAW. 

574.  This  articulation,  which  belongs  to  the  order  of  arthrodiae, 
is  double,  but  it  is  the  same  on  both  sides.  It  is  formed  by  the 
glenoid  cavity  of  the  temporal  bone  and  the  tuber  articulare  of  the 
same  bone  (172,  173)  on  the  one  hand,  and  the  condyle  of  the  in- 
ferior maxillary  bone  (253)  on  the  other.  The  glenoid  cavity,  of 
which  the  outer  extremity  is  a  little  more  anterior  than  the  inner, 
is  only  articular  in  its  fore  part,  which  is  covered  with  a  very  thin 
cartilage  prolonged  over  the  tuber  articulare.  The  condyle  of  the 
jaw  is  also  covered  with  a  thin  cartilage,  which  is  insensibly  lost 
towards  the  neck.  These  surfaces  are  kept  in  connexion  by  several 
ligaments. 

575.  External  Lateral  Ligament.  This  is  a  thin,  short,  and 
narrow  fasciculus,  with  nearly  parallel  fibres  connected  by  a  dense 
cellular  tissue  :  it  is  a  little  broader  at  its  upper  part  than  below. 
It  is  attached  above  to  the  rough  surface,  which  separates  the  com- 
mencement of  the  roots  of  the  zygomatic  process  (172),  and  des- 
cends from  thence  obliquely  backwards,  to  terminate  at  the  outer 
side  of  the  neck  of  the  inferior  maxillary  bone.  Its  outer  surface, 
is  covered  by  the  skin  and  parotid  gland ;  the  inner  is  applied 
against  the  synovial  capsules  and  inter-articular  fibro-cartilage. 

576.  Intei'nal  Lateral  Ligament.  This  is  thinner  and  longer 
than  the  outer.  It  arises  from  the  spinous  process  of  the  sphenoid 
bone  and  the  parts  in  its  vicinity,  and  descends  obliquely  forwards, 
becoming  broad  and  membranous  as  it  proceeds,  and  is  attached  to 
the  inner  and  foreside  of  the  orifice  of  the  inferior  dentar  canal. 
Its  fibres  are  divergent,  especially  below.  Its  outer  surface  corres- 
ponds above  to  the  synovial  capsules  and  external  pterygoid  mus- 
cles ;  the  internal  maxillary  artery  passes  between  it  and  the  neck 
of  the  condyle  ;  and  the  inferior  dentar  vessels  and  nerve  have 
connexions  with  it  farther  down,  and  separate  it  from  the  ramus  of 
the  lower  maxilhiry  bone.     Its  inner  surface  rests  upon  the  inter- 
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nal   pterygoid  muscle,  so    that    this   hgament  separates  the  two 
muscles  of  this  name  from  each  other. 

577-  Stijlo-maxillary  Ligament.  This  Hgament  appears  less 
intended  for  connecting  the  maxillary  bone  with  the  temporal,  than 
for  multiplying  the  attachments  of  the  stylo-glossus  muscle.  It  is 
a  mere  aponeurotic  cord,  rather  thin,  which  is  attached  above  to 
.the  styloid  process  of  the  temporal  bone,  from  whence  it  descends 
towards  the  angle  of  the  jaw,  where  its  fibres  are  inserted 
between  the  masseter  and  pterygoideus  internus.  It  receives 
by  its  inner  side  a  great  part  of  the  fibres  of  the  stylo-glossus 
muscle.* 

578.  Synovial  Membranes  or  Capsules.  They  are  two  in  num- 
ber, because  this  articulation  contains  in  its  interior  an  interme- 
diate fibro-cartilage.  The  upper,  after  being  expanded  over  the 
cartilage  of  the  glenoid  cavity,  and  tuber  articulare,  is  continued 
downwards  over  the  upper  surface  of  the  fibro-cartilage  ;  while  the 
lower,  after  investing  the  inferior  surface  of  the  same  organ,  covers 
the  condyle  of  the  jaw,  being  a  little  more  prolonged  posteriorly 
than  anteriorly.  These  two  synovial  capsules  have  no  communi- 
cation together,  unless  the  fibro-cartilage  is  perforated  at  its  centre, 
which  sometimes  happens.  Externally,  they  correspond  to  the 
external  lateral  ligament ;  posteriorly,  to  the  parotid  gland  ;  ante- 
riorly, to  the  external  pterygoid  muscle  ;  internally,  to  adipose  cel- 
lular tissue.  Their  posterior  part  is  very  loose,  and  strengthened 
by  an  irregular  fibrous  layer,  which  is  perforated  by  a  great  num- 
ber of  holes  for  vascular  twigs. 

579.  Inter-articular  Fibro-cartilage.  It  presents  the  form  of  a 
thin  lamina,  transversely  oval,  separating  from  each  other  the  two 
synovial  membranes,  to  which  it  adheres  strongly  by  its  two  sur- 
faces. Its  upper  surface  is  concave  from  before  backwards,  a  little 
convex  transversely  at  its  anterior  and  posterior  parts,  and  is  thus 
accommodated  to  the  disposition  of  the  glenoid  cavity.  The 
inferior  surface  is  concave,  and  covers  the  condyle.  Its  cir- 
cumference lies  between  the  fold  of  the  two  synovial  membranes  ; 
it  adheres  externally  to  the  external  lateral  ligament ;  gives  attach- 
ment anteriorly  to  some  fibres  of  the  external  pterygoid  muscle ; 
and,  posteriorly,  is  penetrated  by  a  considerable  number  of  small 
vessels.  It  is  thicker  throughout,  and  especially  behind,  than 
at  the  middle  part,  which  is  often  perforated  with  a  hole,  as  we 
have  said,  (578). 

The  fibres  of  this  cartilage  are  concentric  and  very  close  ;  they 
are  better  seen  at  the  circumference  than  at  the  centre. 

"  There  is  still  pretty  generally  admitted  in  tbis  articulation  another  ligament 
which  is  named  the  Inter -maxillary  ;  but,  as  Beyer  remarks,  it  is  nothing  but  an 
aponeurosis  common  to  the  buccinator  and  constrictor  pharyngis  superior  mucJes.. 
T'his  will  be  spoken  of,  when  these  muscles  are  described. 
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AETICULATIONS  OF  THE  HYOID  BONES. 

580.  The  hyoid  bone  is  not  directly  connected  "with  any  of  the 
surrounding  bones ;  but  it  has  indirect  connexions  with  the  tem- 
poral bone  by  means  of  the  stylo-hyoid  ligaments.  The  differ- 
ent pieces  of  which  it  is  composed  touch  each  other  by  cartilagi- 
nous surfaces,  and  are  kept  in  position  by  ligaments.  The  latter 
articulations  become  obliterated  with  age. 

581.  Stylo-hyoid  Ligament,  {Ligamentum  suspensorium  ossis 
hyoidis).  This  is  a  slender  and  very  elongated  fasciculus,  broader 
below  than  above,  formed  of  parallel,  whitish  and  glistening 
fibres,  which  descend  obliquely  forwards  and  inwards  from  the  sty- 
loid process  of  the  temporal  bone  (177)  to  the  small  horns  of  the 
oshyoides  (278),  to  which  it  is  attached  so  as  to  form  an  extremely 
acute  angle  with  the  great  horns.  It  is  frequently  full  of  bony 
granulations,  varying  in  size  and  number,  and  sometimes  com- 
pletely ossified.  It  varies  exceedingly  in  other  respects  also,  and 
has  even  been  seen  substituted  by  a  muscle.* 

ARTICULATIONS  OF  THE  HEAD  WITH  THE  VERTEBRAL 

COLUMN. 

ARTICULATION  OF  THE  OCCIPUT  WITH   THE  ATLAS. 

582.  This  articulation,  which  is  a  very  close  double  arthrodia, 
is  formed  by  the  condyles  of  the  occipital  bone,  and  the  superior 
articular  cavities  of  the  atlas  (56,  162)  ;  the  surface  of  both  these 
parts  is  invested  with  a  pretty  thick  cartilage,  which  is  interrupted 
in  several  points  of  its  circumference  by  inequalities,  in  which  are 
lodged  small  masses  of  reddish  cellular  tissue.  A  synovial  mem- 
brane, which  exists  on  each  side,  covers  the  articular  surfaces,  being 
reflected  from  the  one  to  the  other ;  it  is  very  loose  anteriorly,  be- 
cause on  this  side,  it  comprehends  in  its  circuit  a  part  of  the  sur- 
face of  the  occipital  bone,  while  in  the  rest  of  its  extent  it  is  con- 
fined to  the  circumference  of  the  condyle.  Anter iorly,  it  coy qxb  the 
anterior  occipito-atlantal  ligament ;  posteriorly  and  externally,  it  is 
in  connexion  with  much  cellular  tissue;  internally,  it  covers  the  ex- 
tremity of  the  transverse  ligament,  a  part  of  the  corresponding 
odontoid  ligament,  and  small  masses  of  adipose  cellular  tissue 
which  have  been  taken  for  synovial  glands.  This  articulation  is 
further  strengthened  by  two  ligaments,  the  one  before,  the  other 
behind,  besides  a  great  number  of  small  irregular  ligamentous  fibres. 

583.  Anterior  Occipito-Atlantal  Ligament,  (Membrana  an- 
nuli  anterioris  vertehroe  prima:).  It  is  situated  between  the  an- 
terior arch  of  the  atlas  and  the  corresponding  part  of  the  margin  of 
the  occipital  hole,  and  is  composed  of  two  distinct  fasciculi.  One 
of  these,  which  is  narrow,  round,  thick,  superficial,  and  formed  of 

*  Weitbiecht.  Syndesm.  4to.  Petropoli,  1742,  p.  213. 
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vertical  fibres,  parallel  to  each  other,  has  been  named  the  Anterior 
Cervical  Ligametit ;  it  descends  from  the  basilar  process  to  the 
tubercle  of  the  anterior  arch  of  the  atlas.  The  other,  which  is 
much  thinner,  broad,  and  membraneous,  extends  transversely  from 
the  outer  extremity  of  one  of  the  occipito-atlantal  articulations,  to 
the  corresponding  point  on  the  opposite  side  ;  its  tissue  is  dense 
and  compact,  and  the  fibres  of  which  it  is  composed  are  with  diffi- 
culty distinguished  ;  its  anterior  surface  is  covered  by  the  preced- 
ing fasciculus,  the  recti  capitis  antici  majores  and  minores  muscles, 
and  a  portion  of  the  recti  capitis  laterales ;  it  gives  rise,  by  its  sides, 
to  a  fibrous  arch,  the  concavity  of  which  is  directed  upwards,  and 
which  is  attached  to  the  fore  part  of  the  occipital  condyle  on  the 
one  hand,  and  on  the  other  to  the  jugular  surface  of  the  same 
bone  ;  this  ligamentous  arch  is  traversed  by  the .  pneumo-gastric 
and  spinal  accessory  nerves,  and  by  the  internal  jugula^r  vein. 
The  posterior  surface  of  this  ligament  rests  upon  the  odontoid 
process,  its  ligaments,  and  on  the  synovial  capsules  of  the  articu- 
lation itself. 

584.  Posterior  Occipito-Atlantal  Ligament,  {Membrana  annuli 
post.  veii,.  primcB).  This  is  broader  than  the  last ;  it  is  formed  of 
two  laminae  placed  the  one  before  the  other,  which  proceed  together 
from  the  posterior  part  of  the  circumference  of  the  occipital  hole, 
between  the  condyles,  separating  as  they  descend ;  the  anterior, 
which  is  thick  and  presents  very  distinct  vertical  fibres,  is  interlaced 
with  the  dura  mater  of  the  vertebral  canal ;  while  the  other,  which 
is  of  a  looser  and  apparently  cellular  tissue,  is  attached  to  the  great 
arch  of  the  atlas.  Between  these  two  laminae  there  is  a  slight  layer 
of  cellular  tissue,  traversed  by  a  great  number  of  nervous  filaments 
and  vascular  twigs,  which  pass  through  small  holes  formed  in  the 
midst  of  the  fibres.  The  anterior  siirface  of  this  ligament  corre- 
sponds to  the  dura  mater ;  the  posterior  to  the  recti  capitis  postici 
majores  and  minores,  and  the  obliquus  superior.  Its  extremities 
form  with  the  upper  notches  of  the  vertebra  two  apertures,  through 
nyhich  pass  the  vertebral  arteries  and  sub-occipital  nerves. 

ARTICULATION  OF  -THE  OCCIPUT  WITH  THE  AXIS. 

585.  Here  we  find  neither  diarthrodial  cartilages  nor  synovial 
capsules  to  describe,  on  account  of  there  not  being  bony  surfaces, 
adapted  for  sliding  on  each  other.  The  connexions  are  formed  by 
means  of  a  very  strong  ligamentous  apparatus. 

586.  Odontoid  Ligaments,  {Ligamenta  vertehrce  colli  secundae 
alaria).  These  are  two  short,  thick,  round,  and  very  strong  fasci- 
culi, with  parallel  and  close  fibres,  longer  below  than  above,  which 
represent  each  a  sort  of  cone,  whose  truncated  summits  embrace  the 
sides  and  apex  of  the  odontoid  process,  while  their  bases  are  in- 
serted in  small  uneven  fossae,  formed  on  the  inside  of  each  con- 
dyle of  the  occipital  bone  ;*  their  direction  is  obliquely  outwards 

*  Soemmering  describes  each  of  these  ligaments  as  being  "  initio  latum  et  in  acu=i 
turn  desinens." 
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and  slightly  upwards.  They  correspond  anteriorly  to  a  mass  of 
cellular  tissue  and  to  the  anterior  occipito-atlantal  ligament,  and 
posteriorly  to  the  occipito-axoidal  ligament. 

There  is  observed,  moreover,  a  third  ligamentous  fasciculus  of 
great  firmness,  which  passes  horizontally  from  one  condyle  to  the 
other,  forming  some  attachment  by  its  middle  to  the  summit  of  the 
odontoid  process,  and  intermingling  part  of  its  fibres  with  the  pre- 
ceding ligaments. 

587-  Suspensory  ligament  of  the  second  cervical  vertebra  *  {lAga^ 
mentum  dentis  rectum  medium).  This  ligament  extends  from  the 
anterior  margin  of  the  occipital  foramen  to  the  odontoid  process  of 
the  second  cervical  vertebra,  into  which  it  is  inserted  immediately 
above  its  anterior  articular  surface. 

This  ligament  is  pkced  between,  and  incorporated  with,  the  an- 
terior occipito-atlantal  ligament  and  superior  appendix  of  the  trans- 
verse liffament  of  the  atlas. 


ARTICULATIONS  OF  THE  VERTEBRAL  COLUMN. 

588.  These  articulations  are  very  numerous  and  complicated, 
because  the  region  of  the  trunk  to  which  they  belong  is  composed 
of  a  great  number  of  bones,  which  touch  each  other  by  several 
points  at  once.  Nevertheless,  as  these  bones  have  a  great  resem- 
blance to  each  other,  the  ligaments  which  unite  them  present  a  si- 
milar disposition,  and  may  be  described  together,  with  the  excep- 
tion of  those  which  connect  the  axis  with  the  atlas. 


ARTICULATION  OF  THE  TWO  FIKST    VERTEBR.E    WITH  EACH 
OTHER. 

589.  This  articulation  is  of  the  kind  named  lateral  or  axoidal 
ginglymus,  and  is  capable  of  great  mobility.  It  takes  place  by  se- 
veral points  at  once,  viz.  by  the  toothlike  process  of  the  vertebra 
dentata  with  the  anterior  arch  of  the  atlas,  and  by  the  lateral  arti- 
cular surfaces  of  these  two  vertebrae,  which  are  horizontal  and 
much  larger  than  those  which  succeed. 

590.  Synovial  Membranes  of  the  Odontoid  Articulation.  They 
are  two  in  number,  the  one  anterior,  the  other  posterior.  The 
first  extends  over  a  concave  oval  surface,  covered  with  a  thin  carti- 
lage, situated  on  the  posterior  surface  of  the  anterior  arch  of  the 
atlas,  and  a  corresponding  convex  surface,  which  the  odontoid  pro- 
cess presents  anteriorly  :  this  capsule  is  very  thin,  transparent,  a 
little  looser  above  than  below,  and  surrounded  with  much  cellular 
tissue.     The  posterior  membrane  is  equally  thin,   and  enveloped 

*  Weitbreclit  denied  the  existence  of  this  ligament. 
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with  cellular  tissue  at  its  upper  part  and  on  its  sides.  It  covers 
an  oblong  convex  surface,  incrusted  with  cartilage,  which  exists  at 
the  posterior  part  of  the  odontoid  process,  and  is  even  prolonged 
a  little  upon  its  sides ;  whence  it  proceeds  backwards  over  the  an- 
terior part  of  the  transverse  ligament,  to  which  it  slightly  adheres, 
and  which  it  renders  smooth  and  polished.  It  is  contiguous  late- 
rally with  the  synovial  membrane  of  the  occipital  condyles,  and 
even  blends  a  little  with  it. 

591.  Transverse  or  Cruciform  Ligament  [Ligamentum  atlantis 
transversum,  seu  ligamentum  cruciforme).  This  ligament,  which  con- 
sists of  a  thick,  strong,  and  firm  bundle  of  fibres,  flattened  from 
before  backwards,  and  a  little  broader  in  the  middle  than  at  its 
two  extremities,  extends  from  the  inner  part  of  one  of  the  lateral 
masses  of  the  atlas,  to  the  corresponding  point  of  the  opposite  side, 
passing  behind  the  odontoid  process.  There  results  from  this 
arrangement,  that  it  describes  in  its  course  a  fourth  of  a  circle, 
and  forms  with  the  anterior  arch  of  the  atlas,  a  sort  of  ring  in 
which  the  odontoid  process  turns,  or  which  turns  upon  it.  Its 
posterior  surface  is  convex ;  the  anterior  surface,  which  is  con- 
cave, is  contiguous  to  the  odontoid  ligaments,  to  the  odontoid 
process,  and  is  a  little  covered  by  the  posterior  synovial  capside  of 
the  same  process.  From  the  middle  part  of  its  inferior  edge, 
there  is  detached  a  small  fasciculus  of  vertical  fibres  {appendix  i?i- 
ferior),  about  a  line  in  breadth,  which  is  attached  to  the  posterior 
part  of  the  body  of  the  axis.  From  the  corresponding  point  of  its 
upper  edge,  there  also  proceeds  a  very  distinct  fasciculus  of  fibres 
{appendix  superior),  broader  above  than  below,  which  ascends  to 
attach  itself  to  the  basilar  surface,  some  lines  before  the  occipital 
foramen. 

The  transverse  part  of  this  ligament,  which  is  very  strong, 
dense  and  thick,  is  composed  of  transverse,  parallel,  close  fibres, 
commonly  separated  by  narrow  intervals,  filled  with  cellular  tissue, 
into  two  or  three  distinct  bundles,  placed  above  each  other. 

592.  Anterior  Atlanto-axoidal  Ligament.  The  lower  edge  of 
the  small  arch  of  the  atlas  and  its  middle  tubercle,  give  rise  to  the 
fibres  of  this  ligament,  which  are  attached  inferiorly  to  the  base  of 
the  odontoid  process,  and  to  tlie  fore  part  of  the  body  of  the  axis. 
The  latter  fibres  are  the  longest,  and  sometimes  form  a  distinct 
rounded  fasciculus,  while  the  others  represent  a  kind  of  membran- 
ous layer,  which  occupies  the  interval  of  the  articular  capsules, 
and  even  covers  them  a  little.  The  ligament  of  which  we  speak, 
is  covered  anteriorly  by  the  recti  capitis  antici  majores  muscles. 

593.  Posterior  Atlanto-axoidal  Ligament.  This  ligament, 
which  is  of  a  membranous  appearance,  very  thin  and  loose,  is  at- 
tached, on  the  one  hand,  to  the  inferior  edge  of  the  posterior  arch 
of  the  atlas,  and,  on  the  other,  to  the  upper  edge  of  the  lamina  of 
the  axis.  Posteriorly,  it  is  covered  by  much  adipose  cellular  tissue, 
and  by  the  obliqui  capitis  inferiores  muscles.  Anteriorly,  it  is 
connected  with  fasciculi  of  vertical  fibres,  of  a  yellowish  colour, 
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separated  from  each  other  by  cellukr  tissue,  having  a  considerable 
resemblance  to  the  ligamenta  flava,  but  attached  to  the  inner  lip 
of  the  laminae  of  the  axis,  and  to  the  lower  edge  of  the  posterior 
arch  of  the  atlas  :  the  dura-mater  of  the  vertebral  canal  corresponds 
to  them. 

594.  Synovial  Memb?'anes  of  the  Articular  Processes.  The 
articular  surfaces  by  which  these  processes  are  connected,  are  much 
larger  than  in  any  of  the  other  vertebrae,  and,  like  them,  constitiite 
a  planiform  arthrodia ;  but  it  is  to  be  observed  that  those  of  the 
axis  are  much  broader  than  those  belonging  to  the  atlas.  They 
are  all  covered  by  a  very  thin  layer  of  cartilage,  and  kept  in  place 
by  a  synovial  membrane  on  each  side.  These  membranes  are  re- 
markable for  their  extreme  looseness,  which  is  still  greater  anterior- 
Iv  and  posteriorly,  than  on  the  sides  ;  they  not  only  embrace  the 
articular  surfaces  of  the  processes  of  the  atlas,  but  are  reflected  a 
little  over  their  circumference.  They  are  a  little  thicker  than  the 
synovial  membranes  of  the  odontoid  process  ;  they  correspond  an- 
teriorly to  the  anterior  atlanto-axoidal  ligament ;  joosferio?'/?/,  to 
adipose  cellular  tissue ;  internally,  to  the  pdontoid  synovial  cap- 
sules and  the  transverse  ligament ;  externally,  to  the  vertebral  ar- 
teries, over  which  they  are  reflected  so  as  to  form  a  sort  of  sheath. 


COMMON  AllTICULATIONS  OF  THE  VE11TEBR.E. 

595.  Each  vertebra,  from  the  third  cervical  to  the  last  lumbaa* 
inclusive,  is  placed  in  contact  with  that  which  precedes  or  follows 
it,  by  its  body  and  articular  processes ;  the  laminae  and  spinous 
processes  of  all  the  vertebrae  being  moreover  connected  by  liga- 
ments. There  results  from  this,  that  the  common  articulations  of 
the  vertebrae  present  themselves  under  the  appearance  of  an  am- 
phiarthrosis  for  their  bodies,  and  of  a  plain  arthrodia  with  obscure 
motions  for  their  articular  processes,  and  that  they  are  further 
strengthened  by  accessory  ligaments,  capable  of  great  resistance. 
We  also  observe  that  each  vertebra  has,  on  the  one  hand,  isolated 
and  peculiar  means  of  union,  as  the  ligamenta  flava  and  the  fibro- 
cartilages ;  and  on  the  other,  participates  in  the  use  of  common 
organs,  which  extend  at  once  over  the  whole  vertebral  column,  or 
at  least  the  greater  part  of  it,  such  as  the  anterior  and  posterior 
vertebra]  ligaments. 


ARTICULATIONS  OP  THE  BODIES  OF  THE  VERTEBRA. 

596.  Anterior  common  ligament  {Tjigamentnm  commune  anter- 
ius,  sen  Fascia  longitudinalis  anterior.)  This  ligament  occvipies 
the  anterior  part  of  the  vertebral  column,  from  the  axis  to  the  up- 
per part  of  the  sacrum.  It  is  membraniform  and  of  a  glistening 
appearance,   and  presents  very  distinct  longitudinal  stride,  which 


ARTICULATIONS  OF  THE  TRUNK.  183 

separate  so  many  bundles  of  fibres,  between  which  there  exist  small 
intervals,  irregular  as  to  form  and  position,  for  the  passage  of  blood- 
vessels and  cellular  tissue.  This  ligament  is  very  narrow  in  the 
neck,  broader  in  the  back,  still  broader  in  the  lumbar  region,  and 
so  disposed  as  to  cover  the  greater  part  of  the  bodies  of  the  verte- 
brae. It  is  thin  in  the  cervical  and  lumbar  regions,  thicker  in  the 
back,  and  everywhere  follows  the  inequalities  of  the  vertebree,  ac- 
commodating itself  to  all  their  flexuosities.  Its  anterior  surface 
corresponds,  in  the  neck,  to  the  pharynx  and  oesophagus ;  in  the 
back,  to  the  oesophagus,  the  aorta,  the  vena  azygos,  and  the  tho- 
racic duct ;  in  the  loins,  to  the  aorta,  the  vena  cava  inferior,  the 
receptaculum  chyli,  and  a  great  number  of  lymphatic  vessels  and 
glands.  All  these  parts  are  connected  to  it  by  loose  cellular  tissue. 
In  the  lumbar  region,  its  fibres  are  strengthened  by  those  of  the 
tendons  of  the  pillars  of  the  diaphragm,  with  which  they  are  inter- 
laced. Its  posterior  surface  is  applied  against  the  bodies  of  the 
vertebras,  and  the  fibro-cartilages  which  separate  them ;  it  is  ob- 
served to  contract  a  firmer  adhesion  to  the  latter  than  to  the  for- 
mer, and  that  it  is  much  more  firmly  fixed  to  the  projecting  edges 
of  the  body  of  each  vertebra  than  to  its  middle  part.  The  lateral 
edges  of  this  ligament  are  much  thinner  than  it  is  in  the  middle  ; 
they  correspond,  in  the  cervical  region,  to  the  recti  capitis  antici 
majores  and  longi  colli  muscles,  and  in  the  lumbar  region  to  the 
psoae  muscles. 

On  the  sides  of  this  ligament  and  under  the  longi  colli  muscles, 
there  occur,  in  the  cervical  region  only,  and  for  each  vertebral  ar- 
ticulation, two  small  fibrous  fasciculi,  which  extend  obliquely,  from 
above  downwards  and  from  within  outwards,  from  the  upper  ver- 
tebra to  that  beneath  it.  Their  fibres  are  short  and  thin,  and 
frequently  in  a  great  part  confounded  with  the  fibro-cartilage  over 
which  they  are  applied. 

The  fibres  which  constitute  this  ligament  do  not  occupy  its  whole 
length ;  they  even  have  not  all  the  same  dimensions.  The  super- 
ficial fibres  cover  the  bodies  of  four  or  five  vertebrae  ;  those  which 
are  intermediate,  are  lost  beyond  the  third  vertebra  below  that 
from  which  they  have  risen ;  the  deepest  are  still  shorter,  and 
only  go  from  one  vertebra  to  that  which  is  immediately  below 
it.  It  is  also  to  be  observed,  that  in  general  these  fibres  arise  in 
much  greater  numbers  from  the  fibro-cartilages  than  the  vertebrae 
themselves. 

597-  PosterioT  common  ligament.  {Ligamentum  commune 
posterius,  seu  Fascia  longitudinalis  postica.)  This  ligament  is 
connected  above  with  another  ligament  named  the  occipito-accoidy 
which  is  a  kind  of  membrane,  thicker  laterally  than  at  its  middle 
part,  is  attached  superiorly  in  front  of  the  occipital  hole  to  the  ba- 
silar groove,  and  descends  within  the  vertebral  canal,  as  far  as  the 
level  of  the  body  of  the  axis,  passing  behind  the  odontoid  process 
Its  fibres  are  vertical,  parallel,  close,  and  of  unequal  length.  The 
deeper  fibres  are  attached  to  the  upper  edge  of  the  transverse  li- 
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gameut ;  the  middle  ones  descend  as  far  as  the  posterior  sur- 
face of  the  axis ;  while  the  more  superficial  are  incorporated 
with  the  ligament  we  are  now  going  to  describe.  The  'pos- 
terior common  ligament  extends  at  the  back  part  of  the  bodies 
of  the  vertebrae,  from  that  of  the  axis  to  the  sacrum.  It  is 
broader  in  the  neck  and  back,  than  in  the  lumbar  region,  where  it  is 
so  narrow  as  not  to  be  more  than  two  lines  broad  in  all  parts  of  its 
course,  it  is  broader  opposite  each  intervertebral  substance,  than  on 
the  bodies  of  the  vertebra  themselves,  which  gives  it  the  form  of  a 
long  band  contracted  at  intervals.  It  is  smooth,  and  of  a  very 
shining  pearly  white  ;  it  does  not,  like  the  former,  present  distinct 
bundles  of  fibres  or  intervals  for  the  passage  of  vessels.  It  is  in 
general  denser  and  more  compact  than  the  anterior  ligament, 
rather  thin  in  the  lumbar  and  cervical  regions,  and  thickest  in 
the  back.  Its  posterior  surface  is  in  contact  with  the  dura  mater 
which  envelopes  the  spinal  marrow,  and  is  connected  with  it  by 
an  extremely  loose  filamentous  cellular  tissue,  of  a  reddish  colour, 
not  containing  fat,  but  very  susceptible  of  serous  infiltration.  This 
disposition  is  particularly  apparent  at  the  lower  part,  for  at  the  up- 
per, the  dura  mater  is  pretty  intimately  united  to  the  ligament. 
The  anterior  surface  corresponds  to  the  bodies  of  the  vertebrae, 
and  to  the  posterior  part  of  the  circumference  of  the  intervertebral 
fibro-cartilages,  and  adheres  much  more  firmly  to  the  latter  than 
the  former,  to  which  it  is  only  attached  at  their  upper  and  lower 
parts.  In  the  middle,  it  is  separated  from  the  bone  by  an  interval, 
in  which  are  lodged  the  vessels  which  ramify  in  the  spongy  tissue 
of  the  vertebra.  Its  lateral  edges  are  in  connexion  with  the  venous 
sinuses  of  the  vertebral  canal,  and  are  raised  to  allow  the  vessels 
to  pass,  at  the  separation  of  the  preceding  ligament. 

This  ligament,  like  the  anterior,  is  composed  of  superficial  fibres, 
occupying  the  interval  of  four  or  five  vertebrae  or  fibro-cartilages, 
and  of  deep  fibres,  extended  over  two  vertebrje  only,  or  even  over 
a  single  vertebra  and  its  fibro-cartilage. 

598.  Inter-vertebral  Fibro-cartilages.  ( Liga^nenta  inter-verte- 
bralia,  Weit.)  These  organs  resemble  sections  of  cylinders,  of 
a  whitish  colour,  firm,  and  possessed  of  flexibility.  They  are  si- 
tuated between  the  bodies  of  the  vertebrae,  from  the  interval  which 
separates  the  second  and  third,  to  that  which  exists  between  the 
last  vertebra  and  the  sacrum.  Their  form  corresponds  to  that  of 
the  bodies  of  the  vertebras  with  which  they  are  connected,  being 
oval  in  the  neck  and  loins,  while  in  the  dorsal  region  they  are 
circular. 

The  fibro-cartilages  of  the  neck  and  upper  part  of  the  back,  are 
much  thinner  than  those  of  the  lower  part  of  the  back  and  loins, 
the  latter  having  a  thickness  of  half  an  inch.  But  each  of  them 
has  not  an  equal  thickness  in  all  parts  of  its  extent ;  in  the  loins 
and  neck,  they  are  thinner  behind  than  before,  and  the  reverse  in 
the  dorsal  region ;  which  constitutes  one  of  the  principal  causes  of 
the  triple  curvature  of  the  spine. 

By  their  upper  and  under  surfaces^  the  fibro-cartilages,  closely 
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adhere  above  and  below  to  the  corresponding;  surfaces  of  the  verte- 
brae ;  in  subjects  which  have  not  exceeded  twenty  years,  they  are 
united  to  the  epiphyses  of  these  bones,  with  which  they  are  easily 
removed.  Their  circumference  corresponds  at  the  fore  part  to 
the  anterior  vertebral  ligament,  and  at  the  back  part  to  the  poste- 
rior, contracting  strong  adhesions  with  their  fibres  ;  it  forms  part 
of  the  intervertebral  foramina,  and  in  the  back,  contributes  more- 
over to  the  formation  of  the  small  articular  cavities  which  receive 
the  head  of  the  ribs. 

The  intervertebral  fibro-cartilages  are  formed  in  their  circumfer- 
ence by  very  close  fibres,  and  laminae  of  the  nature  of  ligaments  ;  the 
fibres  never  direct  themselves  perpendicularly  from  one  vertebra  to 
another ;  but  the  outermost  ascend  from  left  to  right,  and  cover 
a  layer  which  has  an  opposite  direction,  and  which  is  itself  applied 
against  other  layers  having  a  different  direction.  The  laminae, 
which  are  concentric,  are  numerous  anteriorly  and  laterally,  but  in 
less  number  at  the  back  part ;  they  intersect  each  other,  diminish 
in  thickness,  and  leave  between  them  wider  intervals,  in  proportion 
as  they  approach  the  centre  of  each  fibro-cartilage.  Their  vacilities 
are  filled  with  a  soft,  pulpy,  homogeneous  viscid  substance,  of  a 
greyish  colour ;  and  at  the  centre  itself  there  is  only  a  very  soft, 
spongy,  elastic,  areolar  tissue,  plentifully  supplied  with  the  substance 
in  question  :  this  disposition  is  much  more  apparent  in  the  lumbar 
region  than  in  any  other  part  of  the  vertebral  column.  In  chil- 
dren, this  substance  is  whitish,  transparent,  and  much  less  abun- 
dant than  in  adults,  in  whom  it  has  more  consistence  and  is  of  a 
yellowish  colour.  In  old  people,  it  diminishes  still  more  in  quanti- 
ty, and  the  fibro-cartilages  lose  much  of  their  thickness. 

These  bodies  when  soaked  in  water,  swell  and  increase  very  much 
in  their  vertical  extent,  frequently  acquiring  a  whole  inch  of  thick- 
ness ;  but  it  is  especially  towards  the  centre  that  the  increase  is 
effected,  and  if  one  of  them  is  cut  horizontally  between  two  verte- 
bra, each  portion  rises  in  the  form  of  a  cone  having  its  base  to- 
ward the  external  laminae  of  the  fibro-cartilage,  which  acquire  a  red 
colour  on  remaining  sometime  in  water.  By  desiccation,  on  the 
contrary,  these  organs  are  rendered  much  thinner,  especially  in  the 
middle  part,  which  is  then  reduced  to  a  line  of  thickness. 

In  the  recent  state  the  elasticity  of  these  fibro-cartilages  is  ex- 
tremely remarkable,  and  restores  to  its  direction  the  vertebral  co- 
lumn after  it  has  been  variously  bent  in  a  dead  body.  If  a  verti- 
cal section  is  made  of  several  vertebrae,  the  tissue  of  this  body  ex- 
pands and  surpasses  the  level  of  the  osseous  surfaces.  Their  tena- 
city or  power  of  cohesion  is  also  very  great,  and  even  exceeds  that 
of  the  bones  with  which  they  are  connected. 


ARTICULATIONS  OF  THE  ARTICULAR  PROCESSES. 

599.  In  describing  the  vertebras,  we  pointed  out  the  form  and 
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direction  of  tlie  surfaces  by  which  their  articular  processes  correspond 
to  each  other.  These  surfaces  are  invested  with  a  very  thin  carti- 
laginous layer,  which  is  covered  by  a  small  synovial  membrane  re- 
flected from  the  one  over  the  other.  This  membrane  is  not  very 
loose,  and  contains  scarcely  any  synovia ;  it  is  pretty  constantly 
covered  with  small  bundles  of  ligamentous  fibres,  more  or  less  se- 
parated and  irregular,  which  proceed  from  the  articular  process  of 
one  vertebra  to  that  of  the  opposite  vertebra,  and  are  more  distinct 
in  the  back  and  loins  than  in  the  neck.  At  the  inner  part,  it  has 
connexions  with  the  neighbouring  ligamentum  subflavum. 


ARTICULATIONS  OF  THE  LAMIN/E   OF    THE  VEKTEBK^. 

600.  Yellow  ligaments.  ( Lig amenta  vertehrarum  suhflava). 
These  ligaments,  which  occupy  the  interlaminar  spaces  of  the 
vertebrae,  from  that  which  exists  between  the  second  and 
third,  to  that  which  separates  the  last  from  the  sacrum,  and 
complete  the  vertebral  canal  behind,  are  formed  of  a  peculiar 
tissue,  (16.  F.  c.)  very  strong  and  firm,  elastic,  of  a  yellowish 
colour,  and  composed  of  vertical  fibres.  They  are  more  ap- 
parent at  the  interior,  than  at  the  exterior  of  the  vertebral  canal, 
and  each  of  them  is  divided  into  two  portions,  the  one  right  the 
other  left,  angularly  united  toward  the  base  of  the  spinous  process, 
but  in  such  a  manner  as  to  leave  between  them  a  small  fissure,  which 
is  closed  by  cellular  tissue.  At  the  upper  part  of  the  neck,  they  are 
thin  and  narrow ;  they  become  thicker  and  broader  in  proportion 
as  they  descend,  and  in  the  loins  acquire  very  considerable  dimen- 
sions. 

Each  portion  of  these  ligaments  has  a  quadrilateral  form,  and  is 
transversely  elongated.  Their  a7iterior  surface  is  connected  with 
the  dura  mater  of  the  spinal  marrow,  from  which  it  is  separated  by 
a  cellular  tissue  of  which  we  have  already  had  occasion  to  speak, 
(597)  '  it  ^^®  ^  smooth  and  polished  appearance.  The  posterior 
surface,  which  is  rough  and  uneven,  is  with  difficulty  perceived, 
especially  in  the  dorsal  region  ;  it  is  partly  covered  by  the  superior 
vertebral  lamina,  and  partly  by  the  multifidus  spinse  muscle.  Their 
upper  edge  is  attached  to  the  inner  surface  of  the  laminae  of  the 
vertebra  which  is  situated  above ;  the  lower  edge  is  fixed  to  the 
very  margin  of  the  vertebral  lamina  placed  beneath.  Externally, 
these  ligaments  are  in  contact  with  the  synovial  membrane  of  the 
articular  processes,  while  internally,  toward  the  angle  which  they 
form  at  their  union,  they  are  continuous,  in  the  back  and  loins, 
with  the  interspinal  ligaments. 

ARTICULATIONS  OF  THE  SPINOUS  PROCESSES. 

601 .  Interspinal  Ligaments,  (memhrance.  interspinalesj.     These 
lio-aments  occupy  the  intervals  of  the  spinous  processes  in  the  back 
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and  loins,  but  are  wanting  in  the  neck,  where  they  seem  to  be  sub- 
stituted by  the  muscles  of  the  same  name  ;  they  represent  so  many 
small  membranes,  whose  form  varies  according  to  that  of  the  space 
which  they  occupy,  so  that  they  are  narrow  and  somewhat  elon- 
gated in  the  back,  while  they  are  broad  and  quadrilateral  in  the 
loins  :  they  are  stronger  and  thicker,  the  lower  their  situation  is  in 
the  spine.  Their  surfaces,  which  are  lateral,  correspond  on  either 
side  of  the  median  line,  to  the  erector  muscles  of  the  spine.  One 
of  their  edges  is  attached  above  to  the  lower  edge  of  the  upper  pro- 
cess, and  another  below,  to  the  upper  edge  of  that  situated  beneath. 
Posteriorly,  they  are  confounded  with  the  ligament  by  which  the 
apices  of  the  spinous  processes  are  connected,  and  anteriorly  with 
the  yellow  ligaments.  They  are  composed  of  irreguLir  bundles  of 
fibres,  which  follow  different  directions,  but  generally  proceed  ob- 
liquely, and  in  an  opposite  direction  to  the  inferior  process  and  the 
next  ligament,  so  as  to  cross  each  other. 

602.  Ligament  by  which  the  apices  of  the  spinous  processes  of  the 
vertebrcB  are  connected,  {Liganientwn  quo^  apices  processuum  spi~ 
nosorum  vertebrarum  connectuntiir^.  It  is  situated  behind  the 
summit  of  the  spinous  processes  of  the  dorsal  and  lumbar  vertebrae, 
from  the  seventh  cervical  vertebra  to  the  middle  posterior  tubercles 
of  the  sacrum.  In  the  back,  it  is  very  narrow  and  much  thinner 
than  in  the  loins  ;  in  both  regions,  its  fibres  are  closely  interlaced 
with  those  of  the  aponeuroses  of  the  neighbouring  muscles  ;  but 
they  may  easily  be  distinguished  on  account  of  their  longitudinal 
direction.  These  fibres  have  not  all  the  same  length,  but  present 
an  arrangement  similar  to  that  which  we  have  already  observed 
with  respect  to  the  anterior  vertebral  ligament,  in  other  words,  they 
extend  to  two,  three,  four,  or  five  spinous  processes,  according  as 
they  are  deep-seated,  intermediate,  or  superficial.  Its  posterior 
surface  is  covered  by  the  skin,  which  strongly  adheres  to  it  by 
means  of  a  dense  cellular  tissue.  Its  anterior  surface  sends  fibres 
to  the  interspinal  ligaments,  while  its  edges  confound  theirs  with 
the  dorsal  and  lumbar  aponeuroses. 

603.  These  are  not  the  only  fibrous  organs  which  the  vertebral 
column  presents  at  its  surface.  Weitbrecht,  Soemmering,  and 
Lauth  admit  inter- transverse  ligaments,  which  according  to  them 
exist  between  the  transverse  processes,  from  the  fifth  dorsal  verte- 
bra to  the  eleventh.  But  these  ligaments  are  nothing  but  thin 
bundles  of  irregular  fibres,  which  seem  to  be  confounded  with  the 
tendons  of  the  muscles  of  the  vertebral  grooves,  and  which  ap- 
pear destined  rather  to  give  them  insertion,  than  to  connect  the 
bones.  Around  each  inter-vertebral  foramen,  there  also  occur  cir- 
cular and  irregular  bundles  of  fibres,  frequently  sending  off  a  pro- 
longation which  divides  the  hole  into  two  portions,  and  are  espe- 
cially manifest  in  the  lumbar  region. 
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ARTICULATIONS  OF  THE  THORAX. 

STEIINO-COSTAL  ARTICULATIONS. 

604.  We  already  know,  that  the  first  seven  ribs  are  the  only- 
ones  whose  cartilages  are  directly  articulated  to  the  sternum  ;  these 
articulations  may  therefore  be  divided  into  two  orders  ;  that  of  the 
True  or  Sternal  Ribs,  in  which  little  motion  is  allowed,  and  that  of 
the  False  or  Asternal  Ribs,  in  which  the  motions  are  more  distinct. 


•    ARTICULATIONS  OF   THE  CARTILAGES  OF  THE  TRUE   RIBS  WITH 

THE   STERNUM. 

605.  The  inner  extremities  of  each  of  these  cartilages  (95)  pre- 
sent a  surface  which  is  lodged  in  one  of  the  small  cavities  placed 
upon  the  lateral  edges  of  the  sternum  (89),  and  which,  like  these 
edges,  is  invested  with  a  slight  layer  of  cartilage,  the  surface  of 
which  is  not  very  smooth.  Two  radiated  ligaments,  the  one  an- 
terior, the  other  posterior,  strengthen  this  species  of  arthrodia.  A 
very  close,  and  extremely  thin  synovial  membrane,  furnished  with 
but  little  synovia,  covers  the  articular  surfaces ;  it  is  not  in  gene- 
ral easily  perceived,  but  is  a  little  more  distinct  in  the  two  or  three 
upper  articulations  than  in  those  which  follow,  excepting,  however, 
the  first,  in  which  there  is  an  absolute  continuity  of  substance  be- 
tween the  costal  cartilage  and  the  sternum.  This  capsule  is  con- 
nected before  and  behind  with  the  anterior  and  posterior  ligaments 
of  the  articulation,  and  is  moreover  strengthened,  above  and  be- 
low, by  some  irregular  fibres. 

606.  There  almost  always  occurs,  in  the  articulation  of  the 
second  of  these  cartilages,  a  fibrous  fasciculus  which  proceeds  from 
its  projecting  angle  to  the  retiring  angle  of  the  sternal  cavity, 
and  which  divides  this  articulation  into  two  parts,  which  renders 
two  synovial  membranes  necessary. 

607-  Anterior  Ligament.  This  ligament  is  broad,  thin,  mem- 
branous, triangular,  and  composed  of  fibres  which  proceed  in  a 
radiating  manner  from  the  inner  extremity  of  the  cartilage,  to  be 
expanded  over  the  anterior  surface  of  the  sternum,  where  they  are 
interlaced  with  those  of  the  ligaments  of  the  opposite  side,  and  of 
those  situated  immediately  above  and  beneath,  with  the  periosteum 
of  the  bone,  and  with  aponeurotic  fibres  of  the  pectoralis  major. 
The  direction  of  the  fibres  of  this  ligament  is  such,  that  the  upper 
fibres  pass  obliquely  upwards,  the  lower  obliquely  downwards,  and 
the  middle  fibres  horizontally  ;  they  are  not  all  of  the  same 
length,  the  superficial  being  longer  than  the  deep-seated,  which 
are  shorter  the  nearer  they  are  to  the  joint.  From  the  mutual  in- 
terlacing of  the  fibres  of  all  the  anterior  ligaments,  there  results  a 
membrane  of  considerable  thickness  {membrana  sterni  anterior), 

4< 
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which  entirely  covers  the  sternum,  and  which  is  much  more  appa- 
rent at  its  lower  part  than  above :  in  some  subjects,  it  even  forms 
at  the  lower  part  a  kind  of  triangular  plane,  separate  and  distinct. 
The  anterior  ligament  is  covered  anteriorly  by  the  pectoralis  major. 

608.  Posterior  Ligament.  It  is  not  so  thick  as  the  preceding, 
and  its  fibres  are  not  so  apparent,  although  their  disposition  is  ab- 
solutely the  same.  By  their  mutual  interlacing,  they  form  on  the 
mediastinal  surface  of  the  sternum,  a  membrane  (membrana  sterni 
'posterior)^  as  thick  as  that  formed  by  the  anterior  ligaments,  but 
smooth,  polished,  without  distinct  fibrous  fasciculi,  unless  it  be 
merely  a  few  which  extend  over  its  whole  length,  which  would 
seem  to  indicate  that  it  does  not  entirely  originate  from  the  poste- 
rior ligaments.  It  is  traversed  by  a  considerable  number  of  small 
blood-vessels. 

609.  Ligament  of  the  Efisiform.  Cartilage,  or  Costo-wiphoid 
Ligament  {Ligamenttim  cartilaginis  ensiformis).  Besides  hav- 
ing the  same  ligaments  as  those  of  the  other  cartilages  of  the  true 
ribs,  the  cartilage  of  the  seventh  is  connected  with  the  ensiform 
cartilage  by  a  particular  ligament,  whose  dimensions  vary  much  in 
different  subjects.  This  ligament  generally  presents  itself  in  the 
form  of  a  small  elongated  and  very  thin  fasciculus,  which,  arising 
from  the  lower  edge  of  the  cartilage,  descends  obliquely  inwards, 
and  expands  over  the  anterior  surface  of  the  sternal  appendage, 
uniting  with  that  of  the  opposite  side.  It  is  covered  by  the  rectus 
abdominis. 

ARTICULATIONS    OF    THE    CARTILAGES  OF  THE  FALSE    RIBS    WITH 

EACH  OTHER. 

610.  We  have  already  pointed  out  (94)  the  manner  in  which 
the  sixth,  seventh,  and  eighth  sterno-costal  cartilages  meet  each 
other  by  their  contiguous  edges,  by  means  of  small  oblong  surfaces. 
These  articular  surfaces  vary  much  as  to  form  and  extent,  and  are 
also  frequently  observed  between  the  eighth  and  ninth  cartilages. 
Each  of  these  articulations  is  furnished  with  a  small  synovial  bursa, 
much  looser  and  more  apparent  than  that  which  exists  at  the  junc- 
tion of  the  preceding  cartilages  with  the  sternum  ;  each  is  also 
strengthened  anteriorly  and  posteriorly  by  oblique  and  irregular 
fibres,  which  proceed  from  one  cartilage  to  the  other,  much 
more  distinct  in  the  former  than  in  the  latter  directit)n,  and  are 
confounded  with  the  perichondrium.  Moreover,  the  inner  extre- 
mities of  the  first  three  or  four  abdominal  ribs  are  connected  by  a 
kind  of  small  ligamentous  cord,  with  the  lower  edge  of  the  next 
cartilage  above.  The  corresponding  extremity  of  the  cartilages  of 
the  two  last  ribs  in  general,  and  of  the  last  rib  always,  are  con- 
nected solely  with  the  abdominal  muscles.* 

•  The  outer  extremity  of  the  sterno-costal  cartilages  is  intimately  united  to  that 
of  the  ribs  ;  but  there  ih  no  ligament  of  any  kind  to  keep  tliebc  surtiicett,  which  do 
not  admit  of  any  muLioU;  \i\  cunnexioii  (95). 
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AUTICULATIONS    OF    THE    RIBS    WITH    THE   BODIES    OF    THE    VER- 
TEBRAE. 

611.  These  articulations,  which  belong  to  the  order  of  angular 
ginglymi,  and  which  are  extremely  close,  result  from  the  junction 
of  the  heads  of  the  ribs,  invested  with  a  thin  cartilaginous  lamina, 
with  the  cavities  formed  on  the  bodies  of  the  dorsal  vertebrae  (87, 
53).  These  cavities,  as  we  have  already  shown,  belong  to  one 
vertebra  only  for  the  first,  eleventh,  and  twelfth  ribs  ;  but  for  all 
the  others,  they  are  formed  on  the  bodies  of  two  contiguous  verte- 
brae and  on  the  fibro-cartilage  which  connects  them  :  they  are  all 
covered  with  a  thin  layer  of  cartilage,  which  is  destitute  of  the  po- 
lished appearance  commonly  remarked  in  organs  of  this  nature. 
There  is  also  observed  in  each  of  them  a  small  mass  of  the  reddish 
cellular  tissue  which  has  been  taken  for  synovial  glands,  together 
with  the  following  ligaments. 

612.  Anterior  or  Radiated  Ligament  {Ligamentum  capituli 
mstarum).  It  is  not  the  same  in  all  the  articulations  of  the  ribs, 
on  account  of  the  peculiarity  which  we  have  exposed  in  the  pre- 
ceding paragraph.  In  the  nine  which  follow  the  first,  it  is  formed 
of  three  flat  and  thin  fibrous  fasciculi,  which  are  fixed  separately 
to  the  two  vertebrae,  and  the  fibro-cartilage,  which  concur  to  form 
the  articular  cavity,  and  which,  converging,  attach  themselves  all 
round  the  anterior  part  of  the  head  of  the  rib  ;  they  constitute  an 
irregularly  quadrilateral  fasciculus,  with  radiating  fibres,  of  which 
the  superficial  are  longer  than  the  deep-seated.  The  small  middle 
fasciculus  which  comes  horizontally  from  the  fibro-cartilage  is  the 
least  distinct. 

The  radiated  ligaments  of  the  first,  eleventh,  and  twelfth  ribs, 
which  are  not  thus  divided,  do  not,  however,  present  only  a  single 
order  of  fibres  :  part  of  that  of  the  first  is  attached  to  the  last  cer- 
vical vertebra,  and  those  of  the  two  others  also  extend  to  the  neigh- 
bouring vertebras. 

The  anterior  surface  of  these  radiated  ligaments  is  covered  by 
the  branches  of  the  thoracic  ganglia  of  the  great  sympathetic,  by 
the  pleura,  and,  on  the  right  side  only,  by  the  vena  azygos.  The 
posterior  surface  is  applied  against  the  articulation,  for  which  it 
forms  a  sort  of  fibrous  capsule,  in  conjunction  with  the  middle 
costo-transverse  ligament. 

613.  Inter-articular  Ligament.  It  exists  in  the  interior  of  the 
articulation  of  the  head  of  each  rib,  from  the  second  to  the  tenth 
inclusive,  and  is  wanting  in  the  rest.  It  is  a  small  fibrous  fascicu- 
lus, slightly  tinged  with  yellow,  of  a  very  close  texture,  more  or 
less  thick,  flattened  from  above  downwards,  short,  fixed  on  the  one 
hand  to  the  prominent  line  which  separates  the  two  articular  sur- 
faces of  the  head  of  the  rib,  and  on  the  other  to  the  angle  of  the 
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cavity  which  receives  it,  where  it  is  continuous  with  the  interverte- 
bral fibro-cartilage.  It  divides  the  articulation  into  two  parts 
which  have  no  communication  with  each  other. 

614.  Synovial  Membranes.  It  will  readily  be  perceived  that 
there  must  be  two  in  the  articulations  in  which  the  last  mentioned 
ligament  occurs,  which  naturally  separates  them  from  each  other, 
and  only  permits  them  to  be  expanded  over  the  upper  or  lower  half 
of  the  articular  surfaces ;  while  in  the  other  articulations  these 
membranes  are  simple,  and  cover  the  whole  extent  of  the  articular 
surfaces,  being  reflected  from  the  one  to  the  other.  These  capsules 
are  always  indistinct,  and  contain  but  a  very  small  quantity  of 
synovia ;  in  some  cases  they  even  seem  to  be  wanting,  on  account 
of  the  great  thickness  of  the  inter-articular  ligaments. 


AETICULATIOXS  OF  THE  RIBS  VflTH  THE  TRANSVERSE  PROCESSES. 

615.  These  articulations  are  formed  between  the  tuberosity  of 
the  ribs,  and  the  summit  of  the  transverse  process  of  the  correspond- 
ing vertebrae.  All  the  ribs  are  thus  articulated  excepting  the  two 
last.  Each  of  the  parts  mentioned  presents  a  surface  covered  with 
a  thin  cartilage,  and  invested  with  a  small  synovial  bursa,  looser 
and  more  distinct  than  that  of  the  preceding  articulation ;  the 
presence  of  the  synovia  is  also  more  manifest  in  it.  The  ligaments 
which  concur  to  keep  the  parts  in  their  respective  situations  are 
named  as  follows. 

616.  Posterior  Costo-Transverse  Ligament,  ( Lig amentum 
transversum  externum  costarum).  This  ligament  is  of  a  quadri- 
lateral form  and  flat,  about  two  lines  broad,  with  close  and  paral- 
lel fibres,  which  are  a  little  longer  below  than  above;  it  arises  from 
the  summit  of  each  of  the  transverse  processes  of  the  dorsal  ver- 
tebres,  and  proceeds  nearly  transversely  outwards  towards  the  non- 
articular  portion  of  the  tuberosity  of  the  corresponding  rib.  Its 
deep-seated  fibres  are  shorter  than  the  others  ;  it  is  shorter  and 
more  oblique  in  the  upper  ribs  than  in  the  lower :  in  fact,  the  last 
descends  a  little  forwards  ;  that  which  precedes  it  is  nearly  horizon- 
tal, and  the  rest  are  ascending.  It  corresponds  anteriorly  to  the 
articulation,  and  posteriorly  to  the  muscles  of  the  vertebral 
grooves. 

61 7.  Middle  Costo-Transverse  Ligament,  (Ligamentum  cer- 
vicis  costce  exter^ium).  This  ligament  is  only  seen  when  the  rib 
is  forcibly  separated  from  the  transverse  process,  and  its  fibres  torn 
asunder,  or  when  a  horizontal  section  of  these  two  parts  is  made, 
while  they  are  still  in  their  natural  place.  It  seems  formed  of  a 
cellular  substance  in  which  there  are  perceived  some  irregular  fas- 
ciculi of  fibres  of  a  reddish  colour,  which  occupy  the  interval  situ- 
ated between  the  rib  and  the  anterior  surface  of  the  corresponding 
transverse  process. 
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CI 8.  Anterior  Costo-Trcuisverse  Ligament,  ( Lhjamcntum 
transfer  sum  internum  costarum,  seu  ligamentum  cervicis  costce  in- 
ternum). The  first  and  last  ribs  are  destitute  of  this  ligament ; 
and,  in  the  others,  it  does  not  really  belong  to  their  articulation, 
since  it  does  not  proceed  from  the  transverse  process  to  be  attach- 
ed to  the  corresponding  rib.  It  presents  the  appearance  of  a  fas- 
ciculus composed  of  long  diverging  fibres,  narrower  above  than  be- 
low, broader  and  thinner  in  the  lower  ribs  than  in  the  upper,  and 
always  more  distinct  anteriorly  than  posteriorly  ;  it  is  attached  to 
the  lower  edge  of  each  transverse  process,  and  descends  from 
thence  inwards,  to  be  inserted  broader  into  the  upper  edge  of  the 
rib  beneath,  near  its  articulation  with  the  body  of  the  vertebra.  In 
most  subjects,  it  seems  composed  of  two  fasciculi,  one  of  which, 
smaller  than  the  preceding,  crosses  its  direction ;  the  latter  arises 
immediately  from  the  base  of  the  process,  and  is  attached  to  the 
head  of  the  rib  beneath.  The  anterior  costo-transverse  ligament 
corresponds .  anteriorly  to  the  intercostal  nerve  and  vessels ;  poste- 
riorly, to  the  longissimus  dorsi.  Externally,  it  is  continuous  with 
a  thin  aponeurosis  of  the  intercostal  muscles,  and  serves  internally 
to  complete  an  aperture,  fiilled  with  cellular  tissue,  and  traversed 
by  the  posterior  branch  of  the  corresponding  intercostal  nerve. 


ARTICULATIONS  OF  THE  PELVIS. 


ARTICULATIONS  OF  THE  BONES  OF  THE  PELVIS  WITH  THE 
VERTEBRAL  COLUMN. 

ARTICULATION  OF  THE  SACRUM  WITH  THE  VERTEBRA. 

619.  The  articulation  of  the  sacrum  with  the  fifth  lumbar  verte- 
bra, is  in  general  perfectly  similar  to  those  of  the  vertebrae,  and 
takes  place  by  three  different  points  ;  viz.  by  the  oval  surface  which 
is  at  the  middle  of  the  base  of  the  sacrum,  and  which  is  connected 
with  the  inferior  surface  of  the  body  of  the  last  vertebra,  forming 
an  amphiarthrosis ;  and  by  the  two  articular  surfaces,  seen  behind 
the  entrance  of  the  sacral  canal,  which  constitute  a  double  arthro- 
dia  with  the  inferior  articular  surfaces  of  the  last  vertebra.  The 
means  of  union  which  are  met  with  here  are  also  the  same  as  in  the 
vertebral  column,  and  are  as  follows : — A  fibro-cartilage,  (598)  ; 
the  continuation  of  the  anterior  and  posterior  common  vertebral  li- 
gaments, (596,  597)  '■>  ^^  interspinal  ligament ;  the  termination  of 
the  ligament  by  which  the  apices  of  the  spinous  processes  are  con- 
nected, (601,  602)  ;  and,  lastly,  an  interlaminar  ligamentum  flav- 
um,  (600),  which  descends  from  the  laminae  of  the  last  lumbar 
vertebra,  to  the  posterior  part  of  the  orifice  of  the  sacral  canal. 
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There  are  also  observed  synovial  membranes  in  the  articulations  of 
the  articular  processes  of  the  sacrum  with  those  of  the  vertebra. 
In  other  respects,  we  have  no  differences  to  point  out,  and  these 
parts  require  no  particular  description. 

620.  Sacro-vertebral  Ligament.  This  is  the  only  organ  pre- 
sented by  the  articulation  in  question,  that  is  not  equally  observed 
in  the  vertebral  column.  It  is  a  very  short  and  strong  fasciculus 
of  fibres,  which  arising  from  the  anterior  and  inferior  part  of  the 
transverse  process  of  the  last  vertebra,  descends  obliquely  outwards 
towards  the  base  of  the  sacrum,  where  it  attaches  itself,  intermix- 
ing with  irregular  fibres  placed  before  the  sacro-iliac  articulation. 
It  rests  upon  ligamentous  fibres  and  cellular  tissue  behind;  but  is 
covered  anteriorly  by  the  psoas  muscle. 


ILIO-LUMBAR  ARTICULATION. 

621.  lUo-lumhar  Ligament.  This  ligament  is  the  only  means 
by  which  the  fifth  lumbar  vertebra  and  the  os  innominatum  are 
connected,  there  being  here  no  immediate  union  between  the  bones. 
It  is  broad  and  thick  internally,  thin  and  narrow  externally ;  its 
form  is  triangular,  and  its  direction  horizontal.  Its  fibres,  which 
are  divergent,  are  very  commonly  separated  into  several  fasciculi, 
by  cellular  tissue  and  vessels.  The  superior,  which  are  the  long- 
est, constitute  the  superior  and  anterior  ligament  of  the  'pelvis, 
{ligament icm  pelvis  anticum  siqjerius),  while  the  inferior  form  its 
inferior  and  anterior  ligament,  {ligamentum pelvis  anticwm  infe- 
rius).  From  the  summit  of  the  transverse  process  of  the  fifth,  and 
sometimes,  the  fourth  lumbar  vertebrae,  the  former  passes  trans- 
versely outwards  to  the  posterior  third  of  the  iKac  crest,  into  which 
it  is  inserted ;  the  latter  proceeds  from  the  transverse  process  of 
the  last  lumbar  vertebra  to  the  most  remote  part  of  the  iliac  crest. 
The  anterior  surface  of  these  ligaments  is  covered  by  the  psoas 
magnus ;  the  posterior  rests  upon  the  mass  of  the  muscles  which 
occupy  the  vertebral  grooves.  Their  upper  edge  corresponds  to  the 
quadratus  lumborum,  and  the  lower  to  the  sacro-iliac  ligaments. 

ARTICULATIONS  OF  THE  BONES  OF  THE  PELVIS  WITH 
EACH  OTHER. 

SACRO-COCCYGEAL  ARTICULATION. 

622.  This  articulation  has  a  great  similarity  to  that  of  the  bodies 
of  the  vertebrse  with  each  other.  It  is  an  amphiarthrosis  formed 
by  the  summit  of  the  sacrum,  which  corresponds  to  the  base  of  the 
coccyx  by  an  oval  surface.  Two  ligaments  and  a  fibro-cartilage 
keep  the  surfaces  in  connexion. 

623.  Anterior  Sacro-coccygeal  Ligament.  It  consists  of  a 
small  number  of  irregular  parallel  fibres,  expanded  into  a  thin 
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membrane,  which  descends  from  the  anterior  part  of  the  sacrum 
over  the  corresponding  surface  of  the  coccyx.  The  rectum  rests 
upon  this  ligament. 

624.  Posterior  Sacro-coccygeal  Ligament.  This  is  the  only 
one  admitted  by  some  anatomists.  It  is  triangular,  flat,  broader 
above  than  below,  and  of  a  pearly  tint.  It  arises  from  the  margin 
of  the  inferior  orifice  of  the  sacral  canal,  and  descends  over  the 
whole  posterior  surface  of  the  coccyx,  into  which  it  is  inserted. 
Posteriorly^  this  ligament  receives  some  aponeurotic  fibres  from  the 
glutseus  maximus,  and  is  covered  by  the  integument ;  anteriorly, 
it  covers  the  termination  of  the  spinal  portion  of  the  arachnoid 
membrane,  a  portion  of  the  sacrum,  and  almost  the  whole  of  the 
coccyx. 

From  the  above  description  it  will  be  seen,  that  this  ligament 
not  only  serves  to  strengthen  the  articulation,  but  also  completes 
the  sacral  canal  behind.  Its  superficial  fibres  are  much  longer 
than  the  deep-seated,  and  do  not  intersect  each  other  like  the  lat- 
ter, vv^hich  are  very  short  but  strong,  and  extend  from  the  apex  of 
the  sacrum  to  the  cornua  of  the  first  bone  of  the  coccyx. 

625.  Fibro-cartilage.  It  differs  from  those  placed  between  the 
bodies  of  the  vertebras  only  in  being  thinner,  and  in  not  having 
its  centre  so  pulpy.  Its  laminae,  which  are  as  numerous  behind 
as  before,  are  less  so  on  the  sides. 

626.  The  pieces  of  which  the  coccyx  is  composed  are  connected 
by  a  similar  fibro-cartilage ;  but  ossification  soon  obliterates  them, 
especially  in  men,  for  in  women  this  phenomenon  is  not  observed, 
until  they  have  passed  the  period  of  conception. 


SACRO-ILIAC  ARTICULATION. 

627.  This  articulation,  which  is  also  named  the  Saaro-Iliac 
Symphysis,  is  a  synarthrosis  formed  by  the  union  of  the  semilunar, 
notched,  slightly  convex  and  uneven  surfaces  which  we  pointed  out, 
in  describing  the  lateral  surface  of  the  sacrum  (375),  and  the  in- 
ternal surface  of  the  ossa  innominata  (394).  They  are  each  in- 
vested by  a  thin  cartilaginous  lamina,  which  is,  however,  a  little 
thicker  on  the  side  next  the  sacrum.  These  laminae  do  not  come 
into  contact,  there  being  placed  between  them  a  soft,  yellowish 
substance  of  a  nature  little  known,  very  different  from  synovia,  and 
disseminated  in  isolated  flakes.  Their  surface  is  granulated  and 
rough  in  the  adult  only,  for  in  children  it  is  smooth,  and  even 
seems  covered  by  an  indistinct  synovial  membrane.  These  two 
surfaces  are  kept  together  by  four  strong  ligaments,  together  with 
several  irregular  fibres. 

628.  Great  Sacro-sciatic  Ligament.  {Ligamentmn  Sacro-is- 
chiaticum  ma  jus,  seu  Ligamentum  tuber oso-sacruni).  It  is  placed 
at  the  posterior  and  inferior  part  of  the  pelvis  ;  it  is  of  a  triangular 
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form,  thin,  flat,  narrower  in  the  middle  than  at  its  extremities.  It 
arises  by  a  broad  base  from  the  posterior  and  inferior  iliac  spine, 
the  sacro-spinal  ligament,  the  last  posterior  tubercles  of  the  sacrum, 
the  lower  part  of  the  lateral  surface  of  that  bone,  and  the  edge  of 
the  coccyx,  and  directs  itself  obliquely  outwards,  downwards,  and  a 
little  forwards.  As  it  advances,  it  loses  much  of  its  breadth,  but 
its  thickness  increases  in  the  same  proportion ;  it  is  at  length  at- 
tached to  the  tuberosity  of  the  ischium,  becoming  broader  a  second 
time,  and  intermingling  with  tendinous  fibres  of  the  biceps  femoris 
and  semi-tendinosus  muscles.  Here  there  is  detached  a  small 
fibrous  prolongation,  named  by  some  anatomists  the  Falciform  Li- 
gament, which  winds  around  the  inner  part  of  the  tuberosity,  at- 
taches itself  above  it  by  its  convex  edge,  and  with  its  concave  and 
floating  edge  covers  the  obturator  internus  muscle,  for  which  it 
forms  a  sort  of  channel,  as  it  ascends  along  the  ramus  of  the  is- 
chium (401). 

The  posterior  surface  of  the  great  sacro-sciatic  ligament  gives 
attachment  in  its  whole  extent  to  fibres  of  the  glutreus  maximus ; 
the  anterior  is  united  internally  to  the  small  sacro-sciatic  ligament, 
and  is  separated  from  it  externally  by  a  triangular  interval,  which 
gives  passage  to  the  obturator  internus,  and  to  the  pudic  vessels 
and  nerve.  Its  fibres,  which  converge  from  the  sacrum  toward  the 
OS  innominatum,  and  are  more  oblique  as  they  are  higher,  are  so 
disposed  that  at  the  middle  of  their  length  the  inner  cross  the 
outer ;  they  form  several  planes,  separated  from  each  other  by 
cellular  tissue,  between  which  pass  pretty  considerable  branches  of 
the  sciatic  artery. 

629.  Small  Sacro-sciatic  Ligamoit,  ( Ligamentum  sacro-ischi- 
aticum  minus,  internum  sen  ligamentum  spinoso-sacrwn).  It  is 
smaller  than  the  preceding,  before  which  it  is  situated,  and  pre- 
sents nearly  the  same  form.  Internally  it  is  broad,  partly  con- 
founded with  the  posterior  sacro-sciatic  ligament,  but  fixed  a  little 
more  anteriorly  to  the  sides  of  the  sacrum,  and  to  a  small  portion 
of  the  edge  of  the  coccyx.  From  this  it  proceeds  outwards  and 
forwards  towards  the  spinous  process  of  the  ischium,  to  which  it  is 
attached,  contracting  and  becoming  thicker  as  it  approaches  its  in- 
sertion. Its  posterior  surface  covers  the  preceding  ligament,  and 
the  pudic  vessels  and  nerves  ;  the  anterior  is  connected  with  the 
ischio-coccygeus  muscle. 

It  is  composed  of  fibres  which  are  more  horizontal  the  lower 
they  are  ;  and  is  divided  into  several  distinct  fasciculi  which  con- 
verge from  the  sacrum  toward  the  sciatic  spine. 

630.  The  two  sacro-sciatic  ligaments  separate  the  great  sciatic 
notch  into  two  holes  ;  the  upper  and  larger  of  which  is  traversed  by 
the  pyriformis  muscle,  the  glutaeal  vessels  and  nerve,  and  the  sci- 
atic vessels  and  nerves,  while  the  lower  and  smaller  gives  passage 
to  the  obturator  internus,  and  the  pudic  vessels  and  nerve. 

These  two  ligaments,  while  they  serve  to  connect  the  sacrum 
and  OS  innominatum,  also  contribute  to  the  formation  of  the  walls 
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of  the  pelvis.     Their  inner  edge  sends  towards  tlie  anus  an  apon- 
eurotic expansion  which  supports  the  levator  ani  muscle. 

631.  Long  Sacro-iliac  Ligament^  ( Liy amentum  post'icum  Ion- 
gum  ossis  ilei).  This  ligament,  which  is  situated  over  the  portion 
of  the  great  sacro-sciatic  ligament  that  comes  from  the  crest  of  the 
ossa  innominata,  is  attached  on  the  one  hand  to  the  posterior  and 
superior  spine  of  the  ilium,  and  on  the  other  to  the  lateral  and  pos- 
terior parts  of  the  sacrum,  opposite  the  third  or  fourth  posterior  sa- 
cral foramen,  and  externally  of  it.  It  consists  of  a  very  strong, 
long,  flat,  nearly  vertical  fasciculus,  broader  above  than  below,  with 
fibres  so  much  the  longer  the  more  superficial  they  are.  It  is 
covered  by  the  gluta3us  maximus,  which  even  has  some  points  of 
attachment  to  it,  and  is  strengthened  by  a  shorter  and  thinner 
fibrous  fasciculus,  which  intermingles  with  it  vipon  the  sacrum,  af- 
ter having  risen  from  the  posterior  and  inferior  iliac  spine. 

632.  Short  Sacro-iliac  Ligament,  (Ligamentiim  posticum 
breve  ossis  ilei).  It  is  very  irregular,  very  short,  and  occupies 
posteriorly  the  space  which  the  sacrum  and  ossa  innominata  leave 
between  them,  before  the  mass  of  the  muscles  of  the  vertebral 
grooves.  The  fibres  which  constitute  it  are  much  shorter  before, 
near  the  articulation,  than  behind ;  they  cross  each  other  in  a  num- 
ber of  different  directions,  and  are  very  close,  and  possessed  of 
great  firmness  :  they  are  attached  on  the  one  hand  to  the  two  first 
eminences  of  the  posterior  aspect  of  the  sacriun,  and  to  the  sides  of 
that  bone  at  their  upper  part ;  and  on  the  other,  to  the  internal 
surface  of  the  iliac  tuberosity.  Such  is  their  adhesion  to  these 
parts,  that  if  the  sacrum  and  os  innominatum  be  forcibly  separated, 
the  surface  of  one  or  other  of  these  bones  is  detached  along  with 
them,  without  their  being  ruptured. 

633.  Besides  these  different  ligaments,  there  are  still  several  fi- 
brous bundles  which  concur  to  unite  the  sacrum  with  the  os  inno- 
minatum ;  but  they  are  irregularly  disposed,  and  have  nothing  con- 
stant in  their  form  or  appearance.  Some  are  situated  behind  the 
sacrum,  and  form  a  sort  of  membranous  circle  around  each  poste- 
rior sacral  hole.  Most  of  these  are  attached,  by  their  extremities, 
to  two  separate  tubercles,  while  their  middle  part  is  raised  up  so  as 
to  permit  blood  vessels  to  pass  under  them.  The  others,  which 
only  consist  of  some  irregular  fibres,  expanded  into  membranes, 
are  placed  before  the  sacro-iliac  symphysis,  and  vary  much  in  their 
length  and  direction.  They  present  a  very  shining  appearance, 
and  are  confounded  with  the  periosteum  of  the  sacrum  and  ossa 
innominata. 


ARTICULATION  OH  SYMPHYSIS  OF  THE  PUBES. 

(Symphysis  seu  Commissura  Ossium  Pubis). 
634.  This  articulation  is  formed  by  the  contact  of  two  slightly 
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convex  and  uneven  oval  surfaces,  which  the  pubic  portions  of  the 
ossa  innominata  present,  at  the  anterior  and  superior  part  of  their 
lower  edge  (396)-  There  is  between  them  a  fibro-ctirtilaginous 
plate,  thicker  anteriorly  than  behind  and  in  its  middle  ;  it  is  white, 
very  dense,  elastic,  and  formed  of  two  distinct  portions,  one  of  which 
belongs  to  the  left  os  pubis,  and  the  other  to  the  right.  But  there 
are  detached  from  each  of  its  portions  transverse  fibres,  stronger, 
closer,  and  more  numerous  in  the  male  than  in  the  female,  which 
form  concentric  laminae  intersecting  each  other,  the  more  super- 
ficial of  which  pass  round  the  articulation,  while  the  internal  on- 
ly describe  a  semi-circle  at  its  upper  or  lower  part.  In  many  sub- 
jects, and  chiefly  in  women,  it  is  observed  that  these  fibrous  laminae 
are  wanting  at  the  posterior  part  of  the  symphysis.  They  are  so 
much  the  broader  and  thicker,  the  nearer  they  are  to  the  lower  and 
upper  part  of  the  symphysis  ;  their  dimensions  decrease  in  propor- 
tion as  they  approach  the  centre,  and  they  become  less  apparent. 

Toward  the  middle  of  these,  there  are  also  commonly  ebserved 
two  small  smooth  polished  oblong  surfaces,  covered  with  cartilage, 
moistened  by  a  viscid  fluid  of  a  whitish  or  yellowish  colour,  and 
which  appear  lined  by  a  very  delicate  synovial  membrane.  They 
generally  occupy  only  a  third  of  the  length  of  the  posterior  half  of 
the  thickness  of  the  symphysis.  This  disposition  is  much  less  ap- 
parent in  the  male  than  in  the  female,  and  it  is  still  more  distinct 
immediately  after  parturition.  We  observe,  however,  that  in  ge- 
neral the  quantity  of  fibres,  and  the  extent  of  the  cartilaginous  sur- 
faces, are  in  inverse  ratio,  and  that  the  relation  between  them  is 
very  variable  ;  for  sometimes  the  fibres  predominate,  and  some- 
times the  smooth  surfaces  occupy  almost  the  whole  breadth  of  the 
articular  surfaces  of  the  pubes. 

The  fibro-cartilaginous  substance  which  unites  the  bones  of  the 
pubes,  is  much  thicker  anteriorly  than  posteriorly,  where  it  forms  a 
sort  of  prominence,  very  distinct  in  the  female,  and  which  occupies 
only  the  middle  of  the  symphysis :  it  disappears  above  and  below. 

This  articulation  is  strengthened  by  two  ligaments. 

635.  Anterior  Pubic  Ligament.  This  ligament  is  an  irregular 
fibrous  expansion,  partly  intermingled  with  the  aponeuroses  of  the 
abdominal  muscles,  partly  with  the  periosteum  of  the  bones  of  the 
pubes.  It  appears  to  be  formed  of  several  superimposed  layers, 
which  all  pass  before  the  articvdation.  The  most  superficial  of 
these  layers,  proceeds  from  the  vtpper  part  of  the  symphysis,  ex- 
panding and  separating  into  two  fasciculi,  to  the  fore  part  of  the 
rami  of  the  pubic  arch.  The  deep  fibres  are  transverse,  and  unite 
in  their  passage  with  the  laminae  of  the  fibro-cartilage. 

636.  Suh-Pubic  or  Triangular  Ligament,  {Ligamentum  arcu- 
atum).  This  is  much  stronger  than  the  preceding ;  it  is  a  thick 
and  triangular  bundle  which  occupies  the  upper  part  of  the  arch 
of  the  pubes,  to  the  upper  and  inner  part  of  the  rami  of  which  it 
is  attached  on  either  side.  Its  fibres,  which  are  of  a  yellowish  co- 
lour, very  close,  transverse,  and  a  little  curved  so  as  to  present 
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their  concavity  below,  are  very  short  above,  and  are  continuous  with 
the  laminae  of  the  symphysis  ;  they  become  longer  in  proportion  as 
they  are  lower,  and  are  then  immersed  in  cellular  tissue.  This 
ligament  is  very  firm  and  perfectly  distinct. 

C37.  The  symphysis  of  the  pubes  is  further  strengthened  above 
by  various  irregular  fibres  ;  there  are  also  observed  some  which 
pass  transversely  over  the  prominence,  which  its  fibro-cartilage  forms 
behind. 

638.  OhturatoT  Ligament,  {Memhrana  ohturans  foraminis 
thyroidei).  It  is  on  account  of  its  situation  that  we  here  describe 
this  fibrous  organ,  for  it  does  not  at  all  belong  to  the  articulations 
of  the  pelvis.  It  is  a  true  membrane,  which  almost  entirely  closes 
the  obturator  hole,  to  the  circumference  of  which  it  is  attached, 
excepting  at  the  upper  part,  where  there  is  a  more  or  less  distinct 
notch  for  the  passage  of  the  obturator  vessels  and  nerve.  Its  fibres 
are  interlaced  in  various  directions,  and  are  always  more  marked 
toward  the  notch.  Its  anterior  surface  corresponds  to  the  obtu- 
rator externus  muscle,  and  the  posterior  to  the  obturator  internus, 
both  of  which  are  in  part  attached  to  it. 


ARTICULATIONS  OF  THE  BONES  OF  THE  EXTREMITIES. 

ARTICULATIONS  OF  THE  BONES  OF  THE  SUPERIOR  EXTREMITIES. 

Sterno-  Clavicular  Articulation. 

639.  The  clavicle  is  articulated  by  arthrodia  with  the  upper  ex- 
tremity of  the  sternum,  which  presents  a  concave  surface  (78)  for 
the  reception  of  the  head  of  that  bone  (437).  ^^^^^  two  articular 
surfaces,  but  especially  that  of  the  clavicle,  are  invested  with  a 
layer  of  diarthrodial  cartilage,  remarkable  for  its  thickness.  They 
do  not  exactly  correspond  in  their  dimensions,  for  the  head  of  the 
clavicle  exceeds  in  all  directions,  and  especially  above  and  before 
the  circumference  of  the  cavity  of  the  sternum.  Several  ligaments 
serve  to  strengthen  this  articulation,  they  surround  it  on  all  sides  so 
as  to  bear,  in  their  general  capacity,  some  resemblance  to  the  na- 
ture of  fibrous  capsules. 

640.  Anterior  Sterno-clavicular  Ligament.  This  is  a  broad 
fasciculvis,  consisting  of  divergent  fibres,  separated  by  vascular  in- 
tervals ;  it  is  fixed  by  its  narrow  extremity  to  the  fore  part  of  the 
head  of  the  clavicle,  whence  it  proceeds  downwards,  and  inwards 
over  the  edges  of  the  articular  cavity  of  the  sternum,  where  it  is 
attached  by  its  broadest  extremity.  By  its  posterior  surface  it 
covers  the  two  synovial  membranes,  and  adheres  strongly  to  the 
inter-articular  fibro-cartilage,  and  by  the  anterior  corresponds  to 
the  sterno-mastoideus  and  the  integuments. 

641.  Posterior  Sterno-clairicular  LJgament.  This  ligament  is 
narrower  and  weaker  than  the  preceding ;  its  fibres  are  also  less 
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divergent.  It  is  attached,  on  the  one  hand,  to  the  posterior  part 
of  the  inner  extremity  of  the  clavicle,  and  on  the  other,  to  the  pos- 
terior and  superior  part  of  the  sternum,  on  the  edges  of  the  arti- 
cular cavity.  Its  anterior  stir  face  covers  the  two  synovial  mem- 
branes, and  a  part  of  the  circumference  of  the  fibro-cartilage.  The 
posterior  swface  is  covered  by  the  sterno-hyoideus  and  sterno- 
thyroideus  muscles. 

642.  Inter-clavicular  Ligament.  {Ligamentum  i?iterclavi~ 
culare).  This  name  is  given  to  a  very  distinct  fasciculus,  placed 
transversely  above  the  upper  extremity  of  the  sternum,  between  the 
heads  of  the  two  clavicles.  Its  appearance  varies  in  different  indi- 
viduals, it  being  sometimes  thick,  and  sometimes  thin,  at  one  time 
simple,  at  another  composed  of  several  separate  bundles.  It  is  al- 
ways flat ;  its  fibres,  which  are  parallel,  are  longer  above  than  be- 
low, frequently  separated  by  small  apertures,  and  always  more  com- 
pact and  closer  in  the  middle,  than  at  the  extremities ;  they  are 
also  curved,  and  their  concavity,  which  is  not  very  decided,  is  di- 
rected upwards.  These  fibres  arise  from  the  upper  part  of  the  ster- 
nal extremities  of  the  clavicles,  and  are  partly  incorporated  with 
the  tendons  of  the  anterior  portions  of  the  sterno-mastoid  muscles. 
Frequently  this  ligament  has  only  slight  membraneous  adhesions 
to  the  sternum,  while,  at  other  times  it  is  strongly  fixed  to  its  perio- 
steum and  ligaments.  Its  posterior  surface  corresponds  to  the 
sterno-hyoidei  and  sterno-thyroidei  muscles  ;  the  anterior  to  the 
integuments.  Its  ttpper  edge  forms  with  the  sternum  a  notch, 
through  which  vessels  pass. 

643.  Costo-clavicular  Ligament ^  {Ligamentum.  rhomhoides). 
This  ligament  does  not  form  an  intimate  part  of  the  articulation 
of  which  we  are  treating,  it  being  in  no  shape  attached  to  the  ster- 
num. It  is  of  a  rhomboidalform,  short,  flat,  and  very  strong,  with 
dense,  compact,  oblique  fibres,  and  longer  externally  than  in- 
ternally ;  it  proceeds  from  the  inner  and  upper  part  of  the  car- 
tilage of  the  first  rib,  ascending  obliquely  backwards  and  outwards, 
to  be  inserted  into  a  prominence,  which  the  lower  surface  of  the 
clavicle  presents  internally.  One  of  its  surfaces  is  directed  for- 
wards and  upwards,  and  is  covered  in  a  great  part  by  the  subcla- 
vius  muscle ;  the  other,  which  faces  backwards  and  downwards, 
touches  the  subclavian  vein.  At  its  inner  part  it  corresponds  to 
the  articulation. 

644.  Inter-articular  Fihro-cartilage,  {Cartilago  inter-articu- 
laris).  It  is  a  nearly  circular  plate,  fitted  to  the  articular  surfaces 
of  the  sternum  and  clavicle,  between  which  it  lies ;  it  is  thicker  at 
its  circumference  than  in  the  centre,  which  is  sometimes  perforated. 
The  circumference  is  united  to  the  ligaments  described  above,  es- 
pecially the  anterior  and  posterior.  Above  and  behind,  where  it  is 
very  much  thicker,  it  is  fixed  to  the  head  of  the  clavicle;  inferiorly 
and  internally  where  it  is  very  thin,  it  is  attached  to  the  vmion 
of  the  sternum  with  the  cartilage  of  the  first  rib,  partly  confound- 
ing itself  with  the  perichondrium  of  the  latter.     The  structure  of 
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this  organ  is  perfectly  similar  to  that  which  wc  observed  in  the 
fibro-cartilage  of  the  temporo-maxillary  articulation ;  its  fibres 
are  also  much  more  apparent  at  the  circumference  than  at  the  mid- 
dle part,  where  they  cannot  be  distinguished. 

645.  Synovial  Memtn'ajies.  They  are  two  in  number,  on  ac- 
count of  the  disposition  of  the  inter-articular  fibro-cartilage,  which 
renders  one  insvifficient.  The  one  belongs  to  the  clavicle  and 
upper  surface  of  the  fibro-cartilage,  the  other  invests  the  sternum 
and  the  opposite  surface  of  the  same  organ.  By  their  external 
surface,  they  adhere,  in  a  great  part  of  their  extent,  to  the  four 
ligaments  described  above  ;  but  in  the  intervals  of  these  hgaments 
they  can  be  easily  distinguished,  and  may  even  be  made  to  form 
small  protruding  vesicles  by  pressing  the  surfaces  against  each 
other.  They  generally  contain  very  little  synovia.  In  other  re- 
spects they  are  similar  to  the  synovial  membranes  of  the  other  arti- 
culations, and  only  communicate  together  jn  cases  where  the  fibro- 
cartilage  is  perforated. 


SCAPULO-CLAVICULAR  ARTICULATION. 

64^6.  This  articulation  is  of  the  kind  designated  by  the  name  of 
Plain  Arthrodia.  The  two  surfaces  which  are  presented  for  the 
purpose  of  forming  it,  the  outer  extremity  of  the  clavicle  (438)  on 
the  one  hand,  and  the  upper  edge  of  the  acromion  (424)  on  the 
other,  are  covered  with  a  slight  layer  of  cartilage,  remarkable  for 
its  little  density  and  whiteness.  There  commonly  occurs  between 
them  a  very  thin  inter-articular  ligament,  pretty  frequently  nar- 
rower than  the  surfaces  themselves,  and  always  of  very  variable 
form. 

Two  ligaments,  the  one  superior  the  other  inferior,  belong  to 
the  articulation,  which  is  lined  by  a  synovial  membrane  ;  but  the 
clavicle  is  also  connected  with  the  coracoid  process  by  another 
very  strong  ligamentous  fasciculus,  without  any  contiguity  of  sur- 
faces. 

647-  Superior  Ligament.  It  forms  a  broad  and  thick  fascicu- 
lus, of  a  quadrilateral  form,  flat,  shorter  before  than  behind,  which 
covers  the  whole  upper  part  of  the  articulation,  and  which  is  itself 
covered  by  the  interlaced  aponeuroses  of  the  deltoid  muscle  and 
trapezius.  It  is  composed  of  parallel  fibres,  directed  obliquely 
from  within  outwards,  and  from  behind  forwards,  which  are  at- 
tached, on  the  one  hand,  to  the  upper  part  of  the  outer  extremity 
of  the  clavicle,  and  on  the  other  to  the  upper  part  of  the  acromion. 

648.  Inferior  Ligament.  It  resembles  the  superior  in  form, 
and  is  nearly  as  distinct.  Its  fibres,  which  are  laxer  and  less  nu- 
merous, frequently  leave  intervals  between  them,  and  are  at- 
tached to  the  lower  edges  of  the  two  surfaces.  Anteriorly,  it  is 
continuous  with  the  preceding  ligament,   but  is  separated  poste- 
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riorly  from  it  by  a  space  which  is  filled  with  cellular  tissue.  Be- 
low, it  corresponds  to  the  supra-spinatus  muscle,  and  above,  to  the 
synovial  capsule  and  to  the  fibro-cartilage,  when  it  exists. 

(>4"9.  Synovial  Membrane.  It  contains  very  little  synovia,  and 
is  sometimes  double,  on  account  of  the  presence  of  the  inter-articu- 
lar fibro-cartilage.  Its  disposition  is  very  easily  conceived  in  the 
two  cases,  and  its  outer  surface  is  only  in  contact  with  the  two  li- 
gaments of  the  articulation,  and  with  cellular  tissue. 

650.  Cora  co-clavicular  Ligament  It  is  this  ligament  which 
does  not  belong  to  the  scapulo-clavicular  articulation ;  several  ana- 
tomists have  considered  it  as  double,  because  it  is  formed  of  two 
fibrous  bundles,  whose  direction  is  different ;  both  serve  equally  to 
connect  the  clavicle  with  the  coracoid  process.  Considered  as  a 
whole,  it  appears  irregular,  voluminous,  and  very  strong ;  its  two 
fasciculi  are  separated  from  each  other,  anteriorly,  in  a  distinct 
manner,  by  an  angular  space  which  is  filled  with  cellular  tissue. 

The  posterior  and  inner  fasciculus  {Ligamentum  scapulcB  com- 
mune conoides),  has  the  form  of  a  reversed  cone.  It  is  shorter  than 
the  other,  with  close  and  divergent  fibres,  and  is  attached  by  its 
base  to  a  tuberosity  which  the  lower  surface  of  the  clavicle  presents 
externally,  and  by  its  summit  to  the  broadest  part  of  the  coracoid 
process.  Its  anterior  surface  is  covered  by  the  subclavius  muscle, 
and  the  posterior  by  the  trapezius.  It  is  slightly  confounded  ex- 
ternally with  the  second  fasciculus,  and  inferiorly  with  some  of  the 
fibres  of  the  coracoid  ligament  (652). 

The  anterior  and  external  fasciculus  [Ligamentrtm  scapulce 
commune  trapexoides),  which  is  placed  at  the  distance  of  an  inch 
from  the  scapulo-clavicular  articulation,  is  longer  and  broader  than 
the  posterior  ;  it  is  also  thinner,  and  has  a  quadrilateral  form  ;  its 
fibres,  which  are  shorter  behind  than  before,  are  separated  by  small 
cellular  spaces.  It  is  attached  sviperiorly  to  an  oblique  line,  which 
proceeds  from  the  above  tuberosity  to  the  extremity  of  the  clavicle, 
and  inferiorly  to  the  inner  and  posterior  part  of  the  upper  surface 
of  the  coracoid  process.  It  unites  posteriorly  with  the  preceding 
ligament,  forming  a  very  distinct  projecting  angle.  One  of  its  sur- 
faces is  directed  upwards  and  forwards,  the  other  downwards  and 
backwards ;  the  first  is  in  connexion  with  the  supra-spinatus  muscle, 
and  slightly  with  the  acromio-coracoid  ligament  (653)  ;  the  other 
with  adipose  cellular  tissue,  which  fills  the  triangular  space  left  be- 
tween these  two  fasciculi.* 


PROPER  LIGAMENTS  OF  THE  SCAPULA. 

651.  These  ligaments  extend  from  one  point  of  the  scapula  to 
another.     One  of  them  closes  the  notch  of  the  upper  edge  of  this 

*  In  OR  vei'sum  hor-  liframcntum  adservo.     Soemm.  De  Ccrp.IJum.  Fab.   torn.  ii. 
p,  31.     ^'ide  note  at  jiage  i2S  ol  this  work. 
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bone,  the  other  is  stretched  between  the  acromion  and  coracoid  pro- 
cesses. 

652.  Coracoid  Ligament,  (Ligamentum  scapulce  propriiim 
posterius).  This  ligament  is  wanting,  when  the  notch  which  it 
completes  is  converted  into  a  hole  by  osseous  substance ;  in  some 
cases  it  is  double.  It  is  a  thin  and  flat  fasciculus,  narrower  at  the 
middle  than  at  its  extremities,  broader  posteriorly  than  anteriorly, 
with  close  aponeurotic  fibres,  which  are  in  part  continuous  with 
those  of  the  coraco-clavicular  ligament.  It  is  attached  on  the  one 
hand  to  the  base  of  the  coracoid  process,  on  the  other  to  the  pos- 
terior part  of  the  notch.  The  supra-scapular  nerve  passes  almost 
always  under  this  ligament,  above  which  creep  the  vessels  of  the 
same  name. 

653.  Acromio-coracoid  Ligament,  {Ligamentum  scapulcB  pro- 
prium  anterius).  It  is  triangular,  broad,  thin,  and  flat,  and  stretches 
transversely  between  the  coracoid  process  and  the  acromion,  broad- 
er at  the  end  next  the  former  than  at  the  other.  It  is  indeed  at- 
tached to  the  whole  extent  of  the  outer  edge  of  the  coracoid  pro- 
cess by  two  fasciculi,  at  first  separated  by  cellular  tissue,  and  af- 
terwards united  into  a  common  bundle,  which  becomes  narrower 
and  thicker  as  it  approaches  the  summit  of  the  acromion  into  which 
it  is  inserted.  One  of  the  two  roots  of  this  bundle  is  anterior, 
shorter,  broader  and  thinner,  and  directed  transversely  outwards ; 
the  other,  which  is  posterior,  longer,  narrower,  and  thicker,  is  di- 
rected obliquely  backwards  and  outwards.  Both  are,  however, 
connected  by  a  slight  fibrous  membrane. 

The  upper  surface  of  the  acromio-coracoid  ligament  is  covered 
by  the  clavicle  and  the  deltoid  muscle ;  the  inferior  covers  the  su- 
pra-spinatus  muscle.  Its  anterior  edge  is  continuous  with  a  pretty 
dense  cellular  lamina,  subjacent  to  the  deltoid  muscle,  and  applied 
over  the  tendons  of  the  supra-spinatus  and  infra-spinatus  muscles. 
This  ligament  completes  the  vault  formed  by  the  acromion  and 
coracoid  process  above  the  head  of  the  humerus. 


SHOULDEU  JOINT. 

654.  The  bony  parts  which  concur  to  form  this  articulation 
{scapulo-humeral)  are,  on  the  one  hand,  the  head  of  the  humerus 
(446),  and,  on  the  other,  the  glenoid  cavity  of  the  scapula  (431). 
Both  are  covered  with  diarthrodial  cartilages,  thicker  at  the  centre 
of  the  former,  and  at  the  circumference  of  the  latter  than  in  the  rest 
of  their  extent.  It  is  also  to  be  remarked,  that  the  depth  and  ex- 
tent of  the  glenoid  cavity  are  not  proportional  to  the  size  of  the 
head  of  the  humerus,  so  that  a  portion  of  this  eminence  is  always 
without  the  cavity,  and  corresponds  to  the  articular  capsule. 

ii55.  Capsular  or  Orbicular  Ligament.  {Ligamentum  capsu- 
lare  magnum  humeri.)  It  has  the  form  of  a  hollow  conoid,  trun- 
cated, the  summit  of  which  embraces  the  contour  of  the  glenoid 
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cavity  of  the  scapula,  while  its  base  is  fixed  around  the  neck  of  the 
humerus,  the  circumference  of  which  has  more  extent  than  that  of 
the  glenoid  cavity.  Its  looseness  is  very  remarkable,  and  it  is 
much  longer  than  necessary,  merely  to  keep  the  surfaces  in  con- 
tact, permitting  them  to  separate  from  each  other  more  than  an 
inch.  Its  outer  surface  is  covered  superiorly  and  internally,  by 
the  coraco-humeral  ligament  {QBQ)  and  deltoid  muscle ;  a  little 
more  externally,  by  the  supra-spinatus,  infra- spinatus,  and  teres 
minor  muscles,  whose  tendons  are  firmly  attached  to  it ;  inferior- 
ly,  the  long  portion  of  the  triceps  extensor  muscle  is  only  separat- 
ed from  it  by  a  thin  layer  of  rather  loose  cellular  tissue,  which  is 
also  the  case  with  the  circumflex  vessels  and  nerves ;  internally, 
it  is  interrupted  by  the  passage  of  the  tendon  of  the  sub-scapularis 
muscle,  which  mingles  part  of  its  fibres  with  this  ligament.  From 
this  interruption  there  generally  results  an  oval  aperture,  the  cir- 
cumference of  which  is  strengthened  above,  and  on  the  sides  by  two 
pretty  distinct  fibrous  fasciculi.  Its  inner  surface  is  completely 
lined  by  the  synovial  membrane.  Its  upper  edge  is  attached  around 
the  glenoid  cavity,  beyond  the  glenoid  ligament  (657)-  Its  infe- 
rior edge  is  fastened  to  the  base  of  the  neck  of  the  humerus,  ex- 
panding and  prolonging  itself  considerably  beneath  this  portion  of 
the  bone  at  its  lower  part,  while  at  its  upper  it  is  confounded  with 
the  tendons  of  the  supra-spinatus  and  infra-spinatus.  Between 
the  two  tuberosities  of  the  humerus,  this  edge  is  interrupted  by 
the  passage  of  the  tendon  of  the  biceps  flexor  muscle,  and  attached 
to  the  two  sides  of  the  groove  which  lodges  it. 

This  ligament  is  formed  of  fibres  crossing  each  other  in  all  di- 
rections, and  thicker  above  than  any  where  else.  The  tendons 
of  the  different  muscles  which  are  inserted  into  the  tuberosities  of 
the  humerus,  are  in  part  incorporated  with  it,  and  contribute  in  no 
small  degree  to  strengthen  it. 

656.  Coraco-humeral  or  Accessory  Ligament.  It  is  situated  at 
the  upper  and  inner  part  of  the  articulation,  and  is  formed  by  a 
very  dense  fasciculus,  which  arises  from  the  outer  edge  of  the  cora- 
coid  process,  and  proceeding  forwards  and  outwards,  is  attached 
to  the  anterior  part  of  the  great  tuberosity  of  the  humerus,  mixing 
its  fibres  with  those  rf  the  tendon  of  the  infra-spinatus  muscle. 
Its  inner  surface  is  intimately  united  to  the  capsule  in  the  greater 
part  of  its  extent. 

657-  Glenoid  Ligament.  {Ligamentum  glenoideum).  This  is 
a  sort  of  fibro-cartilaginous  rim,  which  seems  intended  to  increase 
the  depth  of  the  glenoid  cavity  ;  it  is  especially  formed  by  the 
fibres  of  the  tendon  of  the  long  portion  of  the  biceps  muscle,  which 
bifurcates  at  the  upper  part  of  this  cavity,  embracing  it,  in  the 
interval  between  its  two  branches ;  there  are  also  distinguished  in 
it,  proper  fibres.  It  has  a  somewhat  prismatic  and  triangular  form; 
its  thickest  portion  is  fixed  upon  the  circumference  of  the  cavity  ; 
its  free  edge,  thin  and  sharp.  The  synovial  membrane  covers 
this  ligament. 
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658.  Synovial  Membrane.  After  lining  the  glenoid  cavity  and 
the  ligamentous  rim  which  surrounds  it,  this  membrane  is  reflected 
backwards  over  the  neck  of  the  scapula  to  reach  the  inner  surface 
of  the  capsular  ligament,  which  is  entirely  covered  by  it;  and 
where  the  fibres  of  this  ligament  separate,  it  is  applied  im- 
mediately upon  the  side  of  the  tendon  of  the  subscapularis  mus- 
cle ;  and  after  arriving  at  the  neck  of  the  humerus,  is  reflected 
to  proceed  over  the  cartilage  of  its  head.  When  this  reflec- 
tion takes  place,  it  furnishes  a  prolongation  which  descends  for 
about  an  inch  along  the  bicipital  groove,  ascending  again  upon 
the  tendon  of  the  biceps  muscle,  enveloping  it  on  all  sides,  to  the 
glenoid  cavity,  and  forming  inferiorly  a  cul-de-sac,  which  prevents 
the  synovia  from  flowing  out.  By  this  arrangement,  the  tendon 
of  the  biceps  traverses  the  articulation  freely,  but  is  not  contain- 
ed in  the  interior  of  the  synovial  membrane. 

At  the  upper  part  of  this  articulation,  there  is  a  biirsa  mucosa, 
which  extends  from  the  capsvilar  ligament  to  the  vault  formed  by 
the  acromion  and  coracoid  processes,  and  by  the  acromio-coracoid 
ligament.  It  always  contains  a  great  quantity  of  synovia,  and  ap- 
pears to  belong  as  much  to  the  supra- spinatus  muscle,  as  to  the  ar- 
ticulation itself. 

659.  This  articulation  also  contains  small  granulated,  reddish, 
and  very  vascular  masses  of  cellular  tissue  ;  they  are  found  col- 
lected in  greater  or  less  number  at  the  inner  part  of  the  upper 
and  lower  attachments  of  the  capsular  ligament ;  the  arteries  and 
veins  of  such  of  these  bodies  as  are  situated  upon  the  humerus, 
come  from  the  anterior  circumflex  vessels,  which  diffuse  over  the 
capsule  a  great  number  of  branches.  The  cellular  grains  placed 
on  the  neck  of  the  scapula  receive  branches  from  the  supra-scapu- 
lar vessels :  some  of  these  latter  are  distributed  to  the  capsule. 


ELBOW  JOINT. 

660.  This  articulation  constitutes  a  perfect  angular  ginglymus, 
formed  by  the  meeting  of  the  superior  extremities  of  the  ulna  and 
radius  with  the  inferior  extremity  of  the  hamerus.  These  differ^ 
ent  parts  present  in  their  aggregate  two  transverse  rows  of  emi- 
nences and  cavities,  which  fit  into  each  other  in  a  very  close  man- 
ner, and  all  whose  surfaces  are  invested  with  cartilages.  That 
of  the  cavity  of  the  radius  is  continued  thinner  over  the  cylindri- 
cal circumference  of  its  extremity.  The  cartilage  of  the  great 
sigmoid  cavity  of  the  ulna  (458)  is  prolonged  over  the  small 
cavity  of  the  same  name  ;  it  is  interrupted  at  its  middle  part  by 
a  transverse  depression,  widened  at  its  extremities,  where  it  is  con- 
verted into  notches. 

Four  ligaments  serve  to  keep  together  the  surfaces  of  this  arti- 
culation, which  are  lined  in  their  whole  extent  by  a  synovial  mem- 
brane. 
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661.  EiVternal  Lateral  Ligament  {lAgnmentumlaterale  exter- 
num cubiti).  This  ligament,  -which  is  not  very  distinct  from  a 
tendon  common  to  the  muscles  situated  at  the  posterior  surface  of 
the  fore-arm,  and  almost  confounded  with  that  of  the  supinator 
brevis,  consists  of  a  short  fibrous  fasciculus,  flat,  triangular  and  ver- 
tical, broader  below  than  above,  and  applied  upon  the  synovial  cap- 
sule of  the  articulation.  Its  upper  extremity  is  attached  to  the  ex- 
ternal tuberosity  of  the  humerus ;  the  loiver,  loses  itself  in  the  an- 
nular ligament  of  the  radius,  and  seems  to  bifurcate  to  be  equally 
divided  between  the  anterior  and  posterior  parts  of  that  ligament. 
Some  of  its  posterior  fibres  pass  over  the  annular  ligament,  and 
after  mingling  with  the  posterior  ligament,  are  inserted  into  the 
outer  edge  of  the  ulna. 

Q)Q'2.  Internal  Lateral  Ligament  (Ligamenfum  laterale  inter- 
num cubiti  J.  Tliis  ligament  is  longer,  broader,  and  stronger  than 
the  preceding,  and  like  it  is  of  a  triangular  form.  But  it  is  formed 
of  two  distinct  bundles ;  the  anterior  of  which  is  attached  to  the 
internal  tuberosity  of  the  humerus,  and  terminates  on  the  inside  of 
the  coronoid  process  of  the  ulna,  concealed  by  the  tendon  common 
to  the  anterior  mviscles  of  the  fore-arm,  and  applied  upon  the  sync- 
vial  membrane.  The  other  fasciculus,  which  is  posterior,  is  form- 
ed of  a  great  number  of  radiated  fibres,  which,  also  proceeding  from 
the  internal  tuberosity  of  the  humerus,  are  inserted  into  the  inner 
part  of  the  olecranon,  and  connected  internally  with  the  triceps 
extensor  and  flexor  carpi  ulnaris  muscles,  and  with  the  ulnar  nerve, 
while  externally  they  strengthen  the  synovial  membrane. 

663.  Anterior  Ligament  ( Ligameiitum  accessorium  anticum). 
This  is  a  thin,  irregular  membrane,  varying  in  its  form,  and  com- 
posed of  oblique  fibres,  separated  from  each  other  by  intervals  fill- 
ed with  cellular  tissue.  It  covers  nearly  the  whole  articulation  an- 
teriorly. Its  superficial  fibres,  which  are  very  numerous,  pass  from 
the  internal  tuberosity  of  the  humerus  to  the  annular  ligament  of 
the  radius,  with  which  they  are  incorporated;  the  middle  fibres,  which 
are  vertical,  arise  from  the  humerus  between  its  two  tuberosities, 
and  are  lost  among  the  preceding  ;  the  deep  fibres,  which  are  also 
vertical,  are  collected  into  isolated  fasciculi ;  they  proceed  from  the 
coronoid  cavity  of  the  humerus,  and  gradually  disappear  upon  the 
synovial  membrane.  The  anterior  surface  of  this  ligament  is  co- 
vered by  the  tendon  of  the  brachialis  internus ;  the  liosterior  is  in 
connexion  with  the  synovial  membrane,  and  with  a  mass  of  reddish 
and  very  vascular  cellular  tissue,  which  fills  up  the  coronoid  cavity. 
QG^.  Posterior  Ligament.  ( Ligamentum  accessorium  posti- 
cum).  This  ligament  can  only  be  well  seen  when  the  fore  arm  is 
bent  upon  the  arm,  and  is  much  weaker  than  the  anterior.  It  is 
formed  of  two  separate  fasciculi.  One  of  these,  which  is  internal, 
is  nearly  parallel  to  the  posterior  fasciculus  of  the  internal  lateral 
ligament,  and  ascending  from  the  summit  of  the  olecranon,  is  in- 
serted into  the  inside  of  the  pulley  or  trochlea  of  the  humerus,  and 
the  edge  of  its  olecranal  cavity.     The  other  fasciculus,  which  is 
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external,  is  a  sort  of  fibrous  band,  extended  between  the  two  tu- 
berosities of  this  bone,  immediately  behind  the  olecranal  cavity. 
This  ligament  is  covered  by  the  tendon  of  the  triceps  extensor, 
and  by  the  anconeus,  and  is  applied  over  the  synovial  membrane 
and  a  mass  of  cellular  tissue,  which  occupies  the  olecranal  fossa  at 
its  upper  part. 

665.  Synovial  Membrane.     (Membrana  cubiti  capsularis).    It 
is  common  to  the  humero-cubital  articulation,  and  that  of  the  two 
bones    of  the   fore-arm    at   their   upper   part.      Applied    behind 
the    anterior   ligament  of  the    articulation,    from    which  it  is  se- 
parated by  a  great  quantity  of  cellular  tissue,  this  membrane  de- 
scends towards  the  neck  of  the  radius,  around  which  it  forms  a  sort 
of  cul-de-sac,  directing  itself  from  the  inner  surface  of  its  annular 
ligament ;  it  then  ascends  into  the  cavity  of  the  head  of  the  radius, 
passing  between  the  inner  side  of  its  circumference  and  the  small- 
er   sigmoid   cavity  of  the   ulna ;  it    is    then  continued  into    the 
larger  sigmoid  cavity,   and  from  thence  proceeds  to   the  internal 
surface  of  the  tendon  of  the  triceps  extensor,  of  the  lateral  liga- 
ments, and  of  the  posterior  ligament,  to  arrive  at  the  olecranal 
cavity,  whence  it  proceeds  to  the  different  articular  surfaces  of  the 
inferior  extremity  of  the  humerus,   which  it  covers,  and  then  ar- 
rives at  the  coronoid  cavity,  whence  it  finally  proceeds  to  the  point 
from  which  we  have  imagined  it  to  set  out.     Its  external  surface 
is  in  connexion  with  the  brachialis  internus,   anteriorly  ;  with  the 
ulnar  nerve,  and  the  triceps  and  anconeus,  posteriorly ;  with  the 
internal  lateral  ligament  and  the  common  tendon  of  the  anterior 
muscles  of  the  fore-arm,  internally ;  and  with  the  external  lateral 
ligament,  and  the  common  tendon  of  the  posterior  muscles  of  the 
fore-arm,  externally. 

This  membrane  is  raised  up  by  small  adipose  masses,  opposite 
the  depressions  which  surmount  the  pulley  and  condyle  of  the  hu- 
merus, as  well  as  at  the  summit  of  the  olecranon,  and  around  the 
sigmoid  cavities  of  the  ulna. 


ARTICULATIONS  OF  THE  ULNA  WITH  THE  RADIUS. 

666.  Collectively,  these  articulations  constitute  a  double  lateral 
ginglymus,  and  are  formed,  above  and  below,  by  an  immediate 
contact  of  the  two  bones  of  the  fore-arm,  which  are  separated  in  the 
middle,  (485),  and  connected  solely  by  a  fibrous  membrane  pass- 
ing from  the  one  to  the  other. 


UPPER  KADIO-CUBITAL  ARTICULATION. 

667-  In  this  articulation,  it  is  the  inner  side  of  the  circumfer- 
ence of  the  head  of  the  radius  that  is  received  into  the  small  sig- 
moid cavity  of  the  ulna,  (458.)     These  surfaces  are  invested  with 
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a  cartilaginous  crust,  which  is  continuous  with  the  cartilages  of  the 
preceding  articulation  ;  the  same  synovial  membrane  also  extends 
to  it ;  this  articulation  has  only  a  single  ligament. 

668.  Annular  Ligament,  f  Ligamenfum  anfiulare  sive  orbicu- 
lare  radii  J.  This  is  a  very  strong,  flat,  fibrous  band,  about  two 
lines  broad,  very  dense,  and  sometimes  cartilaginous,  with  circular 
fibres  more  apparent  at  the  extremities  than  in  the  middle  part. 
It  surrounds  the  superior  extremity  of  the  radius,  and  with  the 
small  sigmoid  cavity  forms  a  sort  of  ring  in  which  the  radius  turns. 
The  ligament  forms  about  three-fourths  of  this  ring,  and  is  attach- 
ed, on  the  one  hand,  to  the  anterior  edge  of  the  small  sigmoid  ca- 
vity, and  on  the  other,  to  its  posterior  edge.  Its  outer  surface  is 
covered  by  several  muscles,  and  by  the  external  lateral  ligament 
of  the  preceding  articulation  which  unites  with  it ;  its  in7ier  sur- 
face is  lined  by  the  synovial  membrane  ;  its  upper  circumference^ 
fixed  by  several  of  the  ligaments  of  the  elbow  joint ;  the  low- 
er free,  and  corresponds  in  the  greater  part  of  its  extent  to  a 
reflection  of  the  synovial  membrane  in  the  form  of  a  cul-de-sac ; 
only  some  oblique  fibres,  arising  from  the  posterior  part  of  the  ul- 
na, beneath  it,  are  attached  to  it  posteriorly. 


MIDDLE  RADIO-CUBITAL  ARTICULATION. 

669.  Interosseous  Ligament,  ( Meinhrana  interossea,  anti- 
hrachii).  This  ligament  does  not  fill  up  the  whole  interval  between 
the  radius  and  ulna,  being  deficient  from  the  elbow  joint  to  the 
under  part  of  the  bicipital  tuberosity,  through  which  deficiency  the 
posterior  interosseous  vessels  pass.  It  has  the  form  of  a  thin, 
aponeurotic,  resplendent  membrane,  a  little  thicker  above  than 
below,  composed  of  a  great  number  of  flat  parallel  fibrous  fas- 
ciculi, placed  one  above  the  other  in  the  same  plane,  and  de- 
scending obliquely  from  the  inner  edge  of  the  radius  to  the 
outer  of  the  ulna.  These  principal  fasciculi  are  connected  by 
other  very  delicate,  loose  and  flexible  fibres,  leaving  in  their 
intervals  small  apertures  more  or  less  apparent,  which  allow 
vessels  and  nervous  filaments  to  pass,  from  one  of  the  surfaces 
of  the  fore-arm,  to  that  of  the  opposite  side.  The  two  lateral 
edges  of  this  ligament  are  intimately  incorporated  with  the  pe- 
riosteum of  the  radius  and  ulna.  Its  anterior  surface  is  covered, 
in  its  three  upper  fourths,  by  the  flexor  profundus  digitorum  and 
the  flexor  longus  pollicis  manus,  which  are  partly  inserted  into  it, 
and  have  between  them  the  anterior  interosseous  vessels  ;  and 
in  its  lower  fourth,  by  the  pronator  quadratus.  Its  posterior 
surface  is  in  connexion  with  the  supinator  brevis,  extensor  ossis 
metacarpi  polhcis,  extensor  primi  internodii  pollicis,  extensor  se- 
cundi  internodii  pollicis,  and  the  extensor  proprius  indicis  ;  it 
commonly  presents  two  or  three  fibrous  bands,  which  descend  from 


208  PASSIVK  ORGANS  OF  LOCOMOTION. 

the  ulna  towards  the  radius,  and  whidi  consequently  have  an  op- 
posite direction  to  that  of  the  otlier  iibres.  Lastly,  this  ligament, 
which  is  notched  above,  as  we  have  said,  is  perforated  at  its  lower 
part  by  a  very  distinct  oval  aperture,  for  the  passage  of  the  ante- 
rior interosseous  vessels  and  nerve. 

670.  Round  Ligament,  {Chorda  transversalis  Cubiti).  This  liga- 
ment seems  destined  as  a  substitute  for  the  preceding  in  the  upper 
part  of  the  interosseous  interval.  It  is  a  round  fibrous  cord  of  very 
small  size,  situated  on  a  plane  anterior  to  that  of  the  interosseous 
ligament,  following  an  opposite  direction,  and  separating  superiorly 
the  flexor  sublimis  digitorum  from  the  supinator  brevis.  It  ig  at- 
tached above  to  the  anterior  and  superior  part  of  the  ulna,  beneath 
the  insertion  of  the  brachialis  internus ;  whence  it  descends  paral- 
lel to  the  inner  edge  of  the  tendon  of  the  biceps  muscle,  and  after- 
wards attaches  itself  to  the  radius,  immediately  beneath  the  bicipi- 
tal^ tuberosity.  It  leaves  between  it  and  the  radius  a  very  distinct 
triangular  space,  filled  with  cellular  tissue.  Sometimes  it  is  com- 
posed of  two  fasciculi ;  one  of  which  passes  behind  the  tendon  of 
the  biceps,  and  is  inserted  into  the  outside  of  the  bicipital  tube- 
rosity. 

LOWER  RADIO-CUBITAL  ARTICULATION. 

671.  This  articulation  is  formed  by  the  reception  of  the  head  of 
the  ulna  into  a  concave  surface  which  the  radius  presents  at  its 
lower  and  inner  part,  (453).  The  two  surfaces  are  invested  by  a 
very  thin  and  smooth  cartilage,  and  are  merely  surrounded  by  some 
irregular  fibres,  which  strengthen  the  synovial  membrane  anteriorly 
and  posteriorly.  The  principal  means  of  union  observed  here  is 
a  fibro-cartilage. 

672.  Triangular  Fibro-cartilage,  (Cartilago  intermedia  trian- 
giUaris  ulnam  inter  et  radium).  This  fibro-cartilage,  which  is 
placed  transversely  between  the  lower  extremity  of  the  radius  and 
ulna,  is  thin,  narrow  and  yellowish ;  it  is  denser  and  more  cartila- 
ginous at  its  circumference  than  at  the  centre,  thinner  and  broader 
externally  than  internally,  and  formed  of  fibres  more  apparent  be- 
low than  above.  Its  upper  surface,  which  is  concave  and  smooth, 
is  contiguous  to  the  lower  part  of  the  head  of  the  ulna  ;  the  loiv- 
er,  which  is  also  concave  and  smooth,  is  in  connexion  with  the 
cuneiform  bone.  Its  anterior  and  posterior  edges  are  connect- 
ed with  the  fibres  of  the  radio-carpal  articulation.  Its  base  is  in- 
serted into  the  prominent  edge,  which  separates  the  carpal  cavity 
of  the  lower  extremity  of  the  radius,  from  that  which  receives  the 
ulna  ;  sometimes  it  is  only  connected  with  it  by  means  of  the  sy- 
novial membranes.  Lastly,  its  summit  is  attached  to  the  depres- 
sion, which  separates  the  styloid  process  of  the  ulna  from  the  arti- 
cular surface  of  that  bone. 

673.  Synovial  Membrane,  (Membrana  capsularis  sacciformis). 
Its  looseness  is  very  remarkable  anteriorly  and  posteriorly,  where 
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it  is  covered  bjr  some  oblique  and  irregular  fibres.  It  passes  from 
the  ulna  to  the  radius,  forming  between  them  a  very  loose  cul-de- 
sac,  and  from  the  latter  bone  is  reflected  over  the  upper  surface  of 
the  preceding  fibro-cartilage.  The  quantity  of  synovia  which  it 
contains  is  always  very  great. 


WRIST    JOrNT. 

674.  This  articulation,  which  is  formed  by  the  junction  of  the 
hand  and  fore-arm,  is  an  arthrodia.  The  inferior  extremity  of  the 
radius  enters  peculiarly  into  the  formation  of  this  articulation,  of 
which  the  ulna  forms  but  a  small  part.  This  inferior  extremity  of 
the  radius,  separated  into  two  surfaces,  and  the  inferior  surface  of 
the  triangular  fibro-cartilage,  constitute  a  transversely  elliptical  ca- 
vity, into  which  is  received  a  convex  surface,  inclined  backwards, 
formed  by  the  scaphoid,  semilunar,  and  cuneiform  bones  :  the  two 
first  of  these  bones  correspond  to  the  radius,  and  the  third  to  the 
fibro-cartilage,  which  separates  it  from  the  ulna.  All  the  bony  sur- 
faces of  this  articulation  are  covered  by  pretty  thick  diarthrodial 
cartilages,  and  a  very  distinct  synovial  membrane  occurs  in  its  in- 
terior.    It  is  strengthened  by  four  ligaments. 

675.  External  Lateral  Ligament^  {Ligamentum  radiate  articu- 
li  radio-ear palis).  It  descends  from  the  summit  of  the  styloid 
process  of  the  radius  to  the  outer  part  of  the  scaphoid  bone.  Its 
fibres  are  divergent ;  the  anterior,  which  are  longer  than  the 
others,  are  continuous  with  the  annular  ligament  of  the  carpus,  and 
extend  as  far  as  the  trapezium.  It  has  a  rather  irregular  form,  but 
it  is  very  strong. 

676.  Internal  Lateral  Ligament,  {Ligamentum  cubitale  articu- 
li  radio-carpalis).  From  the  summit  of  the  styloid  process  of  the 
ulna,  it  passes  obliquely  inwards  and  forwards  to  the  inner  side  of 
the  cuneiform  bone,  where  it  is  attached.  It  sends  some  of  its 
most  superficial  fibres  to  the  anterior  annular  ligament  of  the  car- 
pus and  to  the  pisiform  bone.  It  is  thicker  and  less  broad  than 
the  preceding, 

677-  Anterior  Ligament,  {Ligamentum  carpi  palmare).  It 
arises  from  the  fore  part  of  the  lower  extremity  of  the  radius  and 
of  the  styloid  process  of  that  bone,  and  descends  inwards,  to  be  at- 
tached to  the  fore  part  of  the  scaphoid,  semilunar,  and  cuneiform 
bones,  but  principally  to  the  semilunar.  Its  fibres,  which  are  scarce- 
ly apparent  at  the  lower  part,  are  united  at  the  upper  into  narrow 
and  parallel  bands ;  they  form  a  sort  of  membrane  which  presents 
small  apertures  for  the  passage  of  vessels,  and  is  covered  by  the 
tendons  of  the  flexor  muscles  of  the  fingers. 

678.  Posterior  Ligament  {Ligamentum  carpi  dor  sale).  It  is 
narrower  and  less  strong  than  the  anterior  ligament,  but  its  fibres 
are  whiter  and  more  distinct.  It  arises  from  the  posterior  part  of 
the  lower  extremity  of  the  radius,  and  descends  obliquely  inwards 


210  PASSIVE  ORGANS  OF  LOCOMOTION. 

to  be  attached  to  the  posterior  part  of  the  semilunar  and  cunei- 
form bones.  It  is  covered  by  the  tendons  of  the  extensors  of  the 
fingers,  and,  like  the  anterior,  is  applied  upon  the  synovial  mem- 
brane. 

679.  Synovial  Membrane.  This  membrane,  which  is  at  first 
extended  over  the  convex  surface  presented  by  the  bones  of  the 
carpus,  as  well  as  over  the  peculiar  substance  which  connects  them 
together,  leaves  these  parts  to  proceed  to  the  inner  surface  of  the 
ligaments  jvist  described  ;  it  is  even  seen  at  various  points  exposed 
between  their  fibres,  and  when  the  articulation  is  pressed,  it  pro- 
trudes under  the  form  of  small  vesicles.  It  leaves  the  ligaments 
to  be  expanded  over  the  articular  part  of  the  radius,  over  the 
inferior  surface  of  the  triangular  fibro-cartilage.  It  always  con- 
tains a  considerable  quantity  of  synovia. 

In  this  articulation,  there  are  observed  numerous  cellular  and 
vascular  grains  around  the  small  head  of  the  ulna ;  they  receive 
their  vessels  from  the  interosseous  vessels.  Some  of  them,  al- 
though less  developed,  also  occur  on  the  circumference  of  the  car- 
tilage of  the  radius. 


ARTICULATIONS  OF  THE  CARPAL  BONES. 
ARTICULATIONS  OF  THE  FIRST  ROW  OF  CARPAL  BONES. 

680.  We  have  already  described  the  surfaces  by  means  of  which 
the  bones  of  the  carpus  are  joined  to  each  other  ;  all  their  articu- 
lations are  arthrodial ;  the  points  by  which  they  are  in  contact,  are 
therefore  covered  with  cartilage.  We  have  only  now  to  speak  of 
their  ligaments,  which  are  similar  for  the  three  first  bones  of  the 
first  row,  and  for  all  those  of  the  second.  A  nearly  continuous 
fibrous  layer  also  surrounds  these  bones,  and  insures  the  solidity 
of  their  articulations. 

681.  Interosseous  Ligaments.  They  are  two  very  narrow  lay- 
ers of  an  apparently  fibro-cartilaginous  substance,  dense  and  com- 
pact, which  occur  at  the  upper  part  of  the  interval  left  between 
the  scaphoid  and  semilunar  bones  on  the  one  hand,  and  between 
the  latter  and  the  cuneiform  bone  on  the  other.  Their  upper  sur- 
face is  smooth,  and  on  a  level  with  the  convexity  of  the  scaphoid 
and  semilunar  bones,  and  is  covered  by  the  synovial  membrane  of 
the  wrist  joint.  The  smallness  of  the  intervals  which  they  occupy, 
accounts  for  the  extreme  shortness  of  these  ligaments. 

682.  Dorsal  or  Posterior  Ligaments.  These  are  two  in  num- 
ber, and  are  placed  transversely  behind  the  bones  of  the  first  row 
of  the  carpus,  between  the  scaphoid  and  semilunar  bones  on  the 
one  hand,  and  on  the  other,  between  the  latter  bone  and  the  cunei- 
form. They  are  in  a  great  measure  confounded  with  the  neigh- 
bouring fibrous  organs,  and  are  continued  into  each  other  by  some 
of  their  fibres.     Of  these  the  superficial  are  longest. 
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683.  Palmar  or  Anterior  Ligaments.  These  ligaments,  which 
are  not  so  strong  as  the  dorsal,  are  placed  deeply  under  the  ante- 
rior radio-carpal  ligament,  and  directing  themselves  transversely, 
are  attached  on  the  one  hand  to  the  scaphoid  and  semilunar  bones, 
and  on  the  other  to  the  latter  bone  and  the  cuneiform.  In  passing 
from  one  of  these  bones  to  the  other,  they  contract  adhesions  to  the 
interosseous  ligaments. 

684.  The  pisiform  bone  is  articulated  to  the  cuneiform  in  a  dif- 
ferent manner.  The  rounded  surface  by  which  it  corresponds  to 
the  cuneiform  bone  is  covered  with  cartilage,  and  gives  attachment, 
by  its  circumference,  to  a  small  isolated  and  rather  loose  synovial 
membrane,  strengthened  by  some  irregular  bundles  of  fibres. 


ARTICULATIONS    OF     THE    BONES    OF    THE    SECOND    ROW    OF    THE 

CAEPUS. 

685.  Dorsal  and  Palmar  Ligaments.  They  present  the  same 
disposition  as  those  of  the  first  row ;  but  there  are  three  of  each 
kind  which  extend  transversely,  from  the  trapezium  to  the  trape- 
zoides,  from  the  latter  to  the  os  magnum,  and  from  the  os  magnum 
to  the  OS  unciforme.  The  dorsal  ligaments  are  more  distinct  than 
the  palmar. 

686.  Lnterosseous  Ligaments.  Of  these  there  are  only  two, 
one  between  the  trapezoides  and  os  magnum,  and  one  between  the 
OS  magnum  and  os  unciforme.  The  first  is  less  marked  than  the 
second,  which  occupies  a  space  situated  before  the  articular  sur- 
faces. Both  are  irregular  fasciculi,  intermingled  with  adipose 
tissue. 


ARTICULATION    OF    THE    TWO  ROWS  OF  THE    CARPAL  BONES  WITH 

EACH  OTHER. 

687.  This  articulation  is  composed  of  two  arthrodioe,  and  an  en- 
arthrosis ;  the  contiguity  of  the  scaphoid  bone  to  the  trapezium 
and  trapezoides  on  the  one  hand,  and  on  the  other,  that  of  the 
cuneiform  to  the  unciform  bone,  constitute  the  two  arthrodiae. 
The  enarthrosis  is  formed  by  the  reception  of  the  head  of  the  os 
magnum  into  a  cavity,  formed  by  the  scaphoid  and  semilunar  bones. 
The  surfaces  by  which  these  bones  are  in  contact,  are  covered  by 
thin  cartilages,  and  are  kept  together  by  ligaments. 

688.  Exter7ial  and  Internal  Lateral  Ligaments.  They  are 
very  short,  and  appear  to  be  continuous  with  the  lateral  ligaments 
of  the  radio-carpal  articulation.  The  first,  which  is  the  strongest 
and  most  apparent,  arises  from  the  outer  part  of  the  scaphoid  bone, 
and  terminates  at  that  of  the  trapezium.  The  second  descends 
from  the  cuneiform  bone  to  the  os  unciforme. 

689.  Anterior  Ligament.     This  ligament,  which  is  formed  of 
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ishort  and  close  fibres,  is  much  more  visible  on  the  inside  of  the  ar- 
ticulation than  externally.  It  consists  of  several  oblique  and  pa- 
rallel fasciculi,  which,  arising  from  the  three  first  bones  of  the  first 
row  of  the  carpus,  direct  themselves  inwards  and  backwards,  to  ter- 
minate on  those  of  the  other  row. 

690.  Posterior  Ligament.  This  ligament  varies  much  as  to 
size  and  direction.  Like  the  anterior,  it  is  formed  of  several  fibrous 
fasciculi,  which  arise  from  the  posterior  part  of  the  bones  of  the  first 
row  to  terminate  on  those  of  the  second.  This  and  the  preceding 
have  the  same  relations  as  the  ligaments  of  the  radio-carpal  articu- 
lation, with  which  they  seem  to  form  a  fibrous  membrane  envelop- 
ing the  whole  carpus. 

691 .  Synovial  Membrane.  It  covers  the  surface  by  means  of 
which  the  two  rows  of  the  carpus  are  in  contact,  and  moreover  fur- 
nishes two  prolongations  which  proceed  upwards  between  the  three 
first  bones  of  the  first  carpal  row  to  the  interosseous  ligaments  ;  it 
also  sends  off  three  inferiorly,  which  descend  between  the  four  bones 
of  the  second  carpal  row,  to  invest  the  surfaces  of  the  articulation 
of  the  carpus  with  the  metacarpus,  and  of  the  superior  metacarpal 
articulations,  terminating  between  the  latter  in  some  culs-de-sac- 
It  occasionally  leaves  the  articvilar  surfaces :  thus  it  entirely  covers 
the  neck  of  the  os  magnum  behind ;  it  also  lines  the  inner  surface 
of  the  ligaments  of  all  the  articulations,  between  which  it  establishes 
a  communication.  In  certain  parts  of  its  passage,  this  membrane 
presents  small  adipose  grains  and  prominent  red  dots,  analogous  to 
the  synovial  fringes.  If  we  except  the  pisiform  bone,  a  single  sy- 
novial membrane  therefore  is  common  to  all  the  surfaces  by  which 
the  bones  of  the  carpus  are  articulated  together. 

692.  Ligaments  of  the  Pisiform  Bone.  They  are  two  in  num- 
ber, and  are  very  strong  and  distinct.  They  arise  from  the  lower 
part  of  the  pisiform  bone,  and  are  situated  in  a  plane  much  anterior 
to  that  of  the  other  ligaments  of  the  carpus.  One  is  external,  and 
goes  to  the  process  of  the  unciform  bone ;  the  other,  which  is  in- 
ternal, separates  from  the  preceding,  and  terminates  at  the  upper 
part  of  the  fifth  metacarpal  bone.  They  complete  the  channel  in 
which  the  tendons  of  the  flexors  of  the  fingers  pass,  and  are  in  part 
incorporated  with  the  tendons  of  the  flexor  carpi  ulnaris  and  abduc- 
tor minimi  digiti,  which,  conjointly  with  them,  keep  the  pisiform 
bone  in  its  place. 


ARTICULATIONS  OF  THE  CAUPAL  WITH  THE  METACARPAL  BONES. 

ARTICULATION  OF  THE  FIRST  METACARPAL  BONE  WITH  THE  TRA- 
PEZIUM. 

69'^.  This  articulation  is  an  arthrodia.     We  have  already  de- 
scribed its  surfaces  (465 — 470),  which  are  covered  with  a  cartila- 
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ginous  substance,   and  a  rather  loose  synovial  membrane,  which 
passes  from  the  one  to  the  other. 

694.  Capsular  Ligament.  This  is  the  only  ligament  which  the 
articulation  presents.  It  is  formed  of  longitudinal  fibres,  more  dis- 
tinct externally  and  behind  than  in  the  other  directions,  and  passes 
from  the  circumference  of  the  upper  extremity  of  the  metacarpal 
bone  to  that  of  the  articular  surface  of  the  trapezium.  They  leave 
separations  between  them,  through  which  the  synovial  capsule, 
which  lines  their  inner  surface,  is  perceived.  This  articulation  is 
also  much  strengthened  by  the  muscles  of  the  thumb. 


ARTICULATIONS    OF    THE    FOUR    LAST    METACAUPAL    BONES    WITH 

THE  CARPUS. 

695.  We  have  already  described  the  surfaces  which  constitute 
these  articulations,  and  the  synovial  membrane  which  invests  their 
cartilages,  (691).  They  only  present  two  kinds  of  ligaments,  an- 
terior and  posterior. 

696.  Dorsal  or  Posterior  Ligaments.  They  descend  from  the 
posterior  surface  of  the  bones  of  the  second  carpal  row  to  the  four 
last  metacarpal  bones.  The  trapezium  and  trapezoides  send  each 
one  to  the  second  of  these  bones  ;  the  os  magnum  furnishes  one  to 
the  third ;  the  fourth  has  two,  of  which,  one  comes  from  the  os 
magnum,  the  other  from  the  os  unciforme ;  the  latter  bone  gives 
rise  to  the  single  ligament  which  belongs  to  the  fifth  metacarpal 
bone.  All  these  small  fasciculi  are  very  short,  flat,  quadrilateral, 
thin  and  very  compact.  They  leave  between  them  spaces  through 
which  blood-vessels  pass. 

697-  Palmar  or  Anterior  Ligaments.  They  are  much  less  dis- 
tinct than  the  posterior,  but  in  other  respects  present  exactly  the 
same  arrangement.  The  third  metacarpal  bone  is  the  only  one 
that  exhibits  any  difference  ;  it  is  connected  with  the  trapezium  by 
two  superficial  ligaments,  situated  above  the  sheath  of  the  tendon 
of  the  flexor  carpi  radialis,  and  by  a  deep  ligament  situated  beneath 
that  sheath  ;  it  is  also  connected  with  the  unciform  bone  by  a  par- 
ticular fiisciculus. 


ARTICULATION  OF  THE  METACARPAL  BONES  WITH  EACH  OTHER. 

698.  The  first  metacarpal  bone  is  isolated.  The  others  touch 
each  other  at  their  upper  part  by  small  surfaces  covered  with 
cartilage,  and  already  described,  as  well  as  the  synovial  cap- 
sule (691),  which  invests  them.  The  surfaces  by  which  the 
third  and  fourth  metacarpal  bones  are  united,  are  the  only  ones 
for  which  there  exists  a  small  synovial  bag.     Dorsal  and  Palmar 
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Ligaments,  to  the  number  of  three  on  each  side,*  having  a  trans- 
verse direction,  not  very  distinct  from  each  other,  especially  before, 
strengthen  the  articulations  of  the  four  last  metacarpal  bones,  which 
have  also  between  them  at  their  upper  part,  short  and  dense  inter- 
osseous ligaments,  placed  immediately  under  the  culs-de-sac  of  the 
synovial  membrane. 

699.  Transverse  and  Inferior  metacarpal  Ligament.  This  is 
a  fibrous  band,  about  two  lines  broad,  stretched  transversely  before 
the  lower  extremities  of  the  last  four  metacarpal  bones,  which  are 
not  in  direct  contact  with  each  other.  Its  anterior  surface  is 
marked  with  four  depressions,  which  correspond  to  the  passage  of 
the  tendons  of  the  flexors  of  the  fingers,  and  whose  sides  are  con- 
tinuous with  the  sheaths  of  these  tendons ;  it  is  moreover  covered 
by  the  lumbricales  muscles,  and  by  the  vessels  and  nerves  of  the 
fingers.  Its  posterior  surface  is  intimately  connected  with  the  li- 
gaments of  the  metacarpo-phalangeal  articulations,  and  corresponds 
to  the  tendons  of  the  interosseous  muscles.  The  fibres  of  this  li- 
gament are  transverse ;  the  superficial,  which  are  longer,  embrace 
the  heads  of  the  four  metacarpal  bones ;  the  deeper,  which  are 
shorter,  only  go  from  one  bone  to  the  other. 

ARTICULATION  OF  THE  METACARPAL  BONES    WITH  THE  PHA- 
LANGES. 

700.  These  articulations  are  formed  by  the  reception  of  the 
heads  of  the  metacarpal  bones  into  a  concave  and  superficial  sur- 
face, presented  by  the  superior  extremities  of  the  first  phalanges 
of  the  five  fingers.  The  surfaces  are  all  covered  with  cartilage, 
but  those  of  the  phalanges  are  much  less  extensive  than  those  of 
the  metacarpal  bones.  An  anterior  ligament,  and  two  lateral  liga- 
ments, serve  to  strengthen  each  of  these  articulations,  which  are 
invested  with  a  synovial  membrane. 

701.  Anterior  Ligament.  This  ligament  is  a  kind  of  fibrous 
half  ring,  embracing  the  anterior  part  of  each  articulation.  On  each 
side,  it  is  attached  to  the  metacarpal  bone,  before  the  lateral  liga- 
ments ;  and  anteriorly,  it  partly  confounds  its  fibres  with  those  of 
the  transverse  and  inferior  metacarpal  ligament,  and  with  those  of 
the  sheath  of  the  tendons  of  the  flexor  muscles  of  the  fingers.  From 
this  disposition  there  are  formed  two  curved  planes,  meeting  each 
other  by  their  convexity,  one  of  which  corresponds  to  the  tendon, 
and  the  other  to  the  articulation.  It  is  in  the  substance  of  this  li- 
gament that,  in  the  thumb,  the  two  small  sesamoid  bones,  between 
which  passes  the  tendon  of  the  flexor  longus  proprius  pollicis,  are 
developed. 

702.  Lateral  Ligaments.     They  arise  from  the  lateral  parts  of 

•  On  admet  qu'il  n'y  a  point  de  ces  ligamens  entre  le  pouce  et  le  doigt  indica- 
teur;  mais  c'est  a  tort,  comme  je  m'en  suis  convaincu,  par  des  recherches  exactes. 
Meckel,  Man.  d'Anatomie  ti'adiut  par  Jourdan  et  Breschet.  torn.  ii.  p.  40. 
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the  head  of  each  metacarpal  bone,  behind  the  preceding,  in  a 
small  special  depression,  and  descend  obUquely  forward,  to  be  at- 
tached to  the  two  sides  of  the  upper  extremity  of  the  phalanx. 
They  are  thick,  broader  above  than  below,  rounded,  and  composed 
of  longitudinal,  parallel  and  very  numerous  fibres.  Externally  the 
collateral  vessels  and  nerves  of  the  fingers  run  along  them,  and  in- 
ternally they  are  covered  by  the  synovial  membrane. 

703.  Synovial  Membrane.  Proceeding  from  a  small  space  at 
the  fore  part  of  the  cartilaginous  surface  of  the  metacarpal  bones, 
it  directs  itself  behind  the  anterior  ligament,  and  on  the  inside  of 
the  lateral  liagments,  whence  it  gains  the  articular  surface  of  the 
phalanx ;  after  this  it  forms  a  very  loose  bag,  free  in  a  great  part 
of  its  extent  beneath  the  tendon  of  the  extensor  muscle,  and  lastly  co- 
vers the  head  of  the  metacarpal  bone. 

ARTICULATIONS  OF  THE  PHALANGES. 

704.  The  articulations  of  the  phalanges  with  each  other  are  per- 
fect angular  ginglymi,  and  are  all  very  much  alike  in  respect  to 
their  articular  surfaces  and  ligaments.  The  thumb  has  only  one, 
while  each  of  the  other  fingers  has  two.  The  condyles  of  the 
lower  extremity  of  the  first  and  second  phalanges  are  incrusted  with 
cartilage,  as  well  as  the  corresponding  cavities  of  the  upper  extre- 
mity of  the  second  and  third.  Each  of  these  articulations  has  an 
anterior  ligament,  two  lateral  ligaments,  and  a  synovial  capsule. 
The  anterior  ligament,  which  is  of  the  same  form  as  that  of  the 
preceding  articulation,  is  attached  to  the  two  sides  of  the  extremity 
of  the  phalanx  above,  and  receives  anteriorly  a  great  number  of 
dense  and  glistening  fibres,  which  proceed  from  the  sheath  of  the 
flexor  tendons  ;  it  is  less  marked  in  the  first,  than  in  the  last  pha- 
langeal articulation.  The  lateral  ligaments  are  precisely  similar 
to  those  of  the  articulation  of  the  metacarpus  and  first  phalanx. 
Lastly,  the  synovial  membrane  also  resembles  that  of  the  above 
mentioned  articulation  ;  it  is  intimately  connected  posteriorly  with 
the  tendon  of  the  extensor  digitorum  in  the  last  articulation. 

ARTICULATIONS  OF  THE  BONES  OF  THE  INFERIOR  EXTRE- 

MITIES. 

HIT  JOINT. 

705.  This  articulation  is  an  enarthrosis,  resulting  from  the  re- 
ception of  the  head  of  the  femur,  (494)  into  the  cotyloid  cavity  of 
the  OS  innominatum  (391).  The  two  surfaces  are  covered  by  a 
very  distinct  diarthrodial  cartilage ;  that  of  the  head  of  the  femur 
is  much  thinner  at  its  circumference  than  in  the  middle,  where  it 
is  interrupted  by  a  depression  which  gives  attachment  to  the 
round  hgament.  The  cartilage  of  the  cotyloid  cavity  which  pre- 
sents the  reverse  arrangement  as  to  thickness,  is  deficient  at  its 
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bottom,  where  one  of  the  so  called  synovial  glands  is  situated. 
This  articulation  is  furnished  with  a  synovial  membrane,  a  cap- 
sular ligament,  an  inter-articular  ligament,  and  a  cotyloid  liga- 
ment. 

706.  Capsular  Ligament.  {Membrana  capsularis  femoris). 
This  is  the  strongest,  thickest,  and  largest  of  the  capsular  liga- 
ments. It  embraces  the  whole  articulation,  and  extends  downwards 
and  outwards,  from  the  margin  of  the  cotyloid  cavity  to  the  base 
of  the  neck  of  the  femur.  It  is  not  so  loose  as  the  capsular  liga- 
ment of  the  humerus,  to  which  it  has  in  many  respects  a  great  re- 
semblance ;  nor  is  it  perforated  by  a  tendon.  Its  thickness  is  very 
considerable,  especially  at  the  fore  and  upper  part,  where  it  is 
strengthened  by  a  fibrous  band  which  descends  from  the  anterior 
and  inferior  spine  of  the  os  innominatum,  incorporates  with  the  cap- 
sule, and  terminates  at  the  anterior  line  of  the  base  of  the  neck  of 
the  femur,  becoming  much  broadened  The  inner  and  posterior 
parts  of  this  ligament  are  the  thinnest. 

Internally,  these  fibres  are  often  sufficiently  separated  from  each 
other  to  allow  the  synovial  membrane  to  be  seen  between  them, 
although  in  this  direction  they  are  strengthened  by  some  detached 
fibres  from  above  the  obturator  hole.  Near  its  attachment  to  the 
neck  of  the  bone,  the  capsule  is  perforated,  especially  at  its  fore 
part,  with  a  great  number  of  apertures  which  allow  vessels  to  pe- 
netrate 

707.  The  Outer  Surface  of  the  capsular  ligament  of  the  hip 
joint  is  covered  anteriorly  by  the  rectus  femoris,  psoas  and  iliacus 
muscles  ;  a  bursa  mucosa  separates  it  from  the  united  tendons  of 
the  two  latter  muscles  ;  internally,  the  obturator  externus  and  pec- 
tineus,  lie  over  it ;  posteriorly,  it  rests  upon  the  quadratus  femo- 
ris, gemelli,  pyriformis  and  obturator  internus ;  and  above,  is  sub- 
jacent to  the  glutsEus  minimus,  which  adheres  pretty  closely  to  it. 
Its  Inner  Surface  is  entirely  invested  by  the  synovial  membrane. 

Its  Upper  Circumference  is  attached  to  the  margin  of  the  coty- 
loid cavity,  within  two  or  three  lines  of  the  cotyloid  ligament,  to 
which  it  is  attached  opposite  the  inferior  notch.  It  is  also  con- 
nected by  a  particular  fasciculus  to  the  anterior  and  inferior  spi- 
nous process  of  the  ilium,  and  by  some  fibres  to  the  edge  of  the 
obturator  foramen,  as  we  have  already  said  It  ascends  per- 
ceptibly higher  at  the  outside  than  internally,  and  is  strengthened 
in  a  great  part  of  its  extent,  above  and  behind,  by  the  termination 
of  the  curved  tendon  of  the  rectus  femoris,  which  even  passes  to 
its  inner  surface.  The  Inferior  Circumference  is  closely  fixed 
around  the  base  of  the  neck  of  the  femur ;  it  descends  lower  at  the 
outside  than  internally,  where  it  sometimes  does  not  pass  beyond 
the  middle  of  the  neck  of  the  bone,  and  is  limited  anteriorly  and 
posteriorly  by  the  two  oblique  lines  of  the  neck ;  by  the  small  tro- 
chanter below,  and  the  greater  above. 

708.  Roujid  Ligament  of  the  Head  of  the  Femur,  or  Inter-ar- 
ticular Li  gani  en  f,  {Ligamentum  teres  capitis  femoris  sen  ligame?!- 
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turn  inter-articulare).  This  is  a  flat,  triangular  fasciculus  of 
fibres,  extended  from  the  extremities  of  the  inferior  notch  of  the 
cotyloid  cavity  to  the  rough  depression  on  the  head  of  the  femur ; 
it  is  enveloped  by  a  very  loose  sheath  of  the  synovial  membrane. 
Its  inner  surface,  which  is  slightly  directed  upwards,  is  contigu- 
ous to  the  cellular  mass  which  occupies  the  bottom  of  the  cotyloid 
cavity.  The  outer  surface,  which  looks  a  little  downwards,  is  ap- 
plied against  the  head  of  the  femur.  Its  base  is  bifurcated,  that  is 
to  say,  it  is  formed  of  two  flattened  bands,  of  which  the  upper  and 
smaller  comes  from  the  corresponding  extremity  of  the  cotyloid 
notch,  internally  of  the  ligament  of  the  same  name,  while  the  infe- 
rior, which  is  larger,  comes  from  that  of  the  opposite  side.  These 
two  bands  are  united  by  a  fibrous  membrane,  and  are  confounded 
together  towards  the  head  of  the  femur. 

This  ligament,  which  was  first  described  by  Vesalius,  is  some- 
times wanting. 

709.  Cotyloid  Ligament,  (acetahuli  lahrum  cartilagineum). 
The  circumference  of  the  cotyloid  cavity,  which  is  of  itself  very 
prominent,  is  further  eked  out  by  means  of  the  fibro-cartilaginous 
rim  which  surmounts  it,  and  which  renders  it  perfectly  regular,  by 
closing  up  the  three  notches  observed  in  it.  It  resembles  the  gle- 
noid ligament  of  the  shoulder  joint,  but  is  stronger  and  larger.  It 
is  applied  upon  the  bone  by  a  base  about  three  lines  broad,  and  is 
terminated,  in  the  other  direction,  by  a  free  and  sharp  edge,  in- 
clined a  little  inwards,  and  embracing  the  circumference  of  the 
head  of  the  femur.  This  ligament  is  broader  opposite  the  notches 
of  the  cavity  than  in  their  intervals,  and  is  not  continuous  with  the 
diarthrodial  cartilage,  there  existing  a  very  distinct  circular  groove 
between  them.  Its  two  surfaces  are  lined  by  the  synovial  mem- 
brane ;  but  the  outer  is  contiguous  to  the  capsular  ligament,  and 
the  inner  to  the  head  of  the  femur.  At  the  notch  of  the  cavity  it 
passes  from  one  of  its  extremities  to  the  other,  and  thus  trans- 
forms it  into  a  true  hole. 

It  is  composed  of  fibres,  which  arise  externally  from  the  circum- 
ference of  the  cotyloid  cavity,  incline  a  little  towards  its  interior, 
and  terminate  on  the  inside  of  this  same  circumference,  at  a  greater 
or  less  distance  from  it.  These  fibres  are  very  close  and  compact, 
and  are  joined  externally  by  some  of  the  fibres  of  the  curved  ten- 
don of  the  rectus  femoris. 

710.  The  cotyloid  ligament  is  not  the  only  fibrous  organ  which 
contributes  to  convert  the  cotyloid  notch  into  a  hole,  it  being  as- 
sisted in  this  by  two  bundles  of  fibres  which  are  attached  beneath 
it,  to  the  two  sides  of  that  notch,  forming  two  planes  which  cross 
each  other.  The  deeper  of  these  planes  {ligamentum  labri  carti- 
laginei  transversum  internum),  comes  from  the  upper  side,  and 
is  partly  attached  to  the  lower,  where  it  is  confounded  with  the  co- 
tyloid ligament ;  the  other  {ligamentum  lahri  cartilaginei  trans- 
versum externum)  which  is  superficial,  ascends  towards  the  up- 
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per  part  of  the  notch,  is  incorporated  with  the  same  ligament,  and 
also  with  the  obturator  Hgament. 

711.  Synovial  Membrane.  From  being  at  first  expanded  over 
the  cartilage  of  the  head  of  the  femur,  it  is  continued  over  a  part 
of  the  neck  of  that  bone,  where  it  invests  a  sort  of  dense,  thick 
membrane  with  longitudinal  and  separated  fibres,  which  constitutes 
the  periosteum  of  the  neck.  At  the  base  of  this  neck,  it  is  reflect- 
ed over  the  capsular  ligament,  which  it  lines  in  its  whole  extent. 
Arrived  at  the  circumference  of  the  cotyloid  cavity,  it  passes  over 
the  two  surfaces  of  its  fibro-cartilaginous  rim,  enters  into  its  inte- 
rior, covers  the  reddish  cellular  tissue  which  occvipies  its  bottom, 
adheres  strongly  to  it,  and  lastly,  is  reflected  along  the  round  liga- 
ment to  the  cartilage  of  the  head  of  the  femur. 

712.  Beneath  this  synovial  membrane,  in  the  back  part  of  the 
bottom  of  the  cotyloid  cavity,  is  a  flattened  mass  of  reddish  cellu- 
lar tissue,  mingled  with  a  soft  and  unctuous  substance,  forming  the 
largest  of  the  organs  that  have  been  described  under  the  name  of 
Synovial  glands.  It  receives  a  great  number  of  arterial  ramifica- 
tions, which  arise  from  a  small  branch  of  the  obturator  artery  which 
enters  the  cavity  by  its  inferior  notch ;  some  of  these  ramifica- 
tions lose  themselves  on  the  membranous  sheath  of  the  inter-ar- 
ticular ligament.  There  issue  from  it  a  great  number  of  venous 
ramifications,  which  also  make  their  escape  through  the  notch  of 
the  cavity,  forming  a  trunk  which  enters  the  obturator  vein.  These 
vessels  are  accompanied  by  a  nervous  filament  of  the  same  name, 
and  are  surrounded  by  a  layer  of  more  or  less  adipose  cellular  tis- 
sue, losing  itself  on  the  edge  of  the  mass  itself,  which  is  surmount- 
ed by  very  large  fringes. 

7^3-  The  whole  circumference  of  the  head  of  the  femur,  is  more- 
over surrounded  with  numerous  small  grains,  of  the  same  nature  as 
those  which  we  have  already  pointed  out  in  several  of  the  articula- 
tions. There  is  one  very  large  grain  of  this  kind,  which  raises  the 
synovial  membrane  close  to  the  insertion  of  the  inter-articular  li- 
gament, at  the  centre  of  the  head  of  the  femur. 

714.  The  capsular  ligament  is  traversed  by  a  great  number  of 
blood-vessels ;  many  nervous  filaments  also  creep  on  its  surface. 
The  latter  arise  from  the  obturator  nerve  by  a  branch  which  sepa- 
rates from  it  as  it  passes  through  the  obturator  hole,  and  which 
divides  into  five  or  six  twigs  at  the  upper  and  inner  part  of  the 
capsule.  Another  branch,  arising  from  the  same  trunk,  directs  it- 
self more  downwards  following  the  same  direction  ;  it  separates 
upon  the  capsule  into  eight  or  ten  filaments,  some  of  which  pass 
through  the  notch  to  be  distributed  to  its  inner  surface,  while  the 
other  proceeds  nearly  as  far  as  the  small  trochanter. 

KNEE  JOINT. 

715.  This  articulation  is  the  most  complex  in  the  body.     It  is 

an  angular  ginglymus,  into  the  formation  of  which  there  enter,  the 
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condyles  of  the  femur,  the  upper  extremity  of  the  tibia,  and  the 
posterior  surface  of  the  patella.  The  condyles  of  the  femur,  toge- 
ther with  the  pulley  which  exists  between  them,  are  invested  by  a 
pretty  thick  cartilage,  which  is  especially  so  at  the  middle  part  of 
the  condyles ;  this  cartilage  does  not  cover  the  sides  of  the  con- 
dyles, and  ascends  much  higher  before  than  behind.  Another  less 
thick  cartilage  is  extended  over  the  posterior  surface  of  the  patella. 
Lastly,  there  is  a  layer  of  the  same  substance  on  each  of  the  cavi- 
ties on  the  upper  extremity  of  the  tibia,  and  this  is  also  thicker  at 
the  centre  than  at  the  circumference. 

The  ligaments  of  this  articulation  belong  pecuharly  to  the  patel- 
la, or  are  common  to  the  femur  and  tibia,  and  surround  a  syno- 
vial membrane  of  great  extent. 

716.  Ligament  of  the  Patella  (Lig amentum  patellts).  This 
ligament  is  in  reality  nothing  but  the  continuation  of  the  tendon 
of  the  extensor  muscles  of  the  leg,  in  the  substance  of  which  the 
patella  seems  to  be  developed  in  the  same  manner  as  the  sesa- 
moid bones  (503)  ;  nor  is  it  admitted  as  a  distinct  ligament  by 
most  authors.  It  forms  a  flat  bundle,  narrower  at  the  middle  than 
at  its  extremities,  more  developed  above  than  below,  extended  from 
the  inferior  angle  of  the  patella,  and  the  depression  at  the  lower 
part  of  its  posterior  surface,  to  the  anterior  tuberosity  of  the  ti- 
bia (508).  Its  anterior  surface  is  covered  by  the  skin,  and  a  pro- 
longation of  the  fascia  lata.  The  posterior  surface  is  applied  at 
its  upper  part,  upon  an  adipose  mass  of  remarkable  size,  which  it- 
self rests  upon  the  synovial  capsule,  and  at  its  lower  part  is  sepa- 
rated from  the  tibia  by  a  small  bursa  mucosa,  which  is  extremely 
loose,  and  rather  plentifully  supplied  with  synovia.  The  edges  of 
the  ligament  of  the  patella  are  continuous  with  the  aponeuroses, 
which  the  triceps  extensor  muscle  transmits  to  the  tibia.  Its  fibres 
are  very  different  from  those  of  the  other  ligaments.  They  are 
parallel,  close,  and  glistening ;  the  superficial  fibres  are  continuous 
at  the  fore  part  of  the  patella,  with  those  of  the  tendon  of  the  rectus 
muscle ;  the  posterior  manifestly  form  a  continuation  of  those  of 
the  bone  itself. 

717-  Long  External  Lateral  Ligament  {Ligamentum  laterale 
externum  longum  genii).  It  is  situated  nearer  the  posterior  part 
of  the  articulation  than  the  anterior ;  it  is  a  strong,  rounded, 
fibrous  cord,  which  descends  vertically  from  the  tuberosity  of  the 
external  condyle  of  the  femur,  to  the  outer  part  of  the  head  of  the 
fibula.  It  is  covered  in  the  greater  part  of  its  extent  by  the  ten- 
don of  the  biceps  flexor  cruris  ;  internally,  it  is  applied  upon  the 
tendon  of  the  poplitseus,  the  corresponding  semilunar  fibro-carti- 
lage,  to  which  it  intimately  adheres,  and  the  synovial  membrane. 
The  external  inferior  articular  vessels  pass  beneath  it. 

Another  ligamentous  bundle,  {Ligamentum  laterale  externum 
breve),  appears  accessory  to  this.  It  passes,  behind,  and  parallel 
to  it,  from  the  lower  part  of  the  external  condyle  of  the  femur  to 
the  summit  of  the  upper  extremity  of  the  fibula. 
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71 8.  Internal  Lateral  Li<jament  {Ligamentum  later  ale  inter- 
num). It  is  also  situated  a  little  behind  the  articulation,  and  de- 
scends from  the  tuberosity  of  the  internal  condyle  of  the  femur  to 
the  upper  part  of  the  inner  edge  and  surface  of  the  tibia.  It  is 
flat  and  membranous,  thicker  anteriorly  than  posteriorly,  much 
broader  below  than  above.  It  is  covered  at  its  upper  part  by  the 
aponeurosis  of  the  thigh,  and  below  by  an  aponeurotic  expansion, 
arising  from  the  tendons  of  the  sartorius,  semitendinosus,  and  gra- 
cilis. It  is  applied  over  the  synovial  membrane ;  the  internal  fibro- 
cartilage,  which  gives  insertion  posteriorly  to  a  considerable  bundle 
of  its  fibres  ;  and  the  tibia. 

719.  Posterior  Ligament  {Ligamentum  posticum  Winsloii.) 
Some  anatomists  consider  this  ligament  as  a  division  of  the  apo- 
neurosis of  the  semimembranosus  muscle.  It  appears,  however, 
rather  to  form  a  distinct  ligament,  which  is  deeply  seated  at  the 
back  part  of  the  articulation,  and  directed  obliquely  from  the  in- 
ternal tuberosity  of  the  tibia  to  the  outer  condyle  of  the  femur. 
Its  fibres  are  irregular,  and  present  frequent  separations  for  the 
passage  of  vessels.  It  is  covered  by  an  aponeurotic  plane,  which 
really  comes  from  the  semimembranosus,  and  is  applied  upon  the 
crucial  ligaments,  from  which  it  is  separated  by  a  great  quantity  of 
fat,  and  by  the  middle  articular  vessels. 

720.  Anterior  Crucial  Ligament  {Ligamentum  cruciatum  anti- 
ciim).  It  is  attached  to  the  inner  and  back  part  of  the  external 
condyle  of  the  femur,  whence  it  proceeds  obliquely  towards  the  un- 
even depression,  which  is  situated  on  the  fore  part  of  the  spine  of 
the  tibia.  It  contracts  as  it  descends  ;  its  fibres  are  slightly  twist- 
ed upon  themselves ;  and  when  it  has  arrived  at  the  tibia,  it  is  con- 
tinued into  the  anterior  extremity  of  the  internal  semilunar  fibro- 
cartilage.  Anteriorly,  it  is  invested  by  the  synovial  membrane, 
and  posteriorly,  is  applied  by  means  of  cellular  tissue  upon  the  fol- 
lowing ligament. 

721.  Posterior  Crucial  Ligament  {Ligamentum  cruciatum  pos- 
ticum). It  arises  from  the  outer  and  fore  part  of  the  inner  condyle 
of  the  femur,  crosses  the  direction  of  the  anterior  crucial  ligament, 
proceeding  obliquely  outwards  and  backwards,  to  the  posterior  part 
of  the  spine  of  the  tibia.  It  increases  much  in  size  as  it  descends, 
and  its  inferior  extremity  seems  divided  into  two  fasciculi,  of  which 
one  is  attached  to  the  tibia,  while  the  other  is  continued  into  the 
posterior  extremity  of  the  external  semilunar  fibro-cartilage.  Pos- 
teriorly, it  is  covered  by  the  posterior  ligament,  and  by  a  great 
quantity  of  cellular  tissue.  Anteriorly,  it  is  applied  against  the 
anterior  crucial  ligament. 

The  two  crucial  ligaments  {Ligamenta  cruciata  genu)  are  not 
contained  within  the  articulation,  as  might  at  first  sight  be  sup- 
posed. They  are  of  considerable  strength,  are  composed  of  dense 
fibres,  and  follow  such  a  direction  as  to  cross  each  other,  the  one 
passing  before  the  other,  like  the  two  legs  of  the  letter  X. 

722.  SemMunar  or  Inter -articular  Fibro-cartilages  {Cartila- 
gines  lunatce  sive  inter-arliculares  genu).     These  are  two  cres- 
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cent-shaped  fibro-cartilaginous  laminae,  thick  at  their  convex  side, 
and  thin  at  the  other,  which  are  situated  between  the  condyles  of 
the  femur,  and  the  articular  cavities  of  the  upper  extremity  of  the 
tibia,  of  which  they  only  occupy  about  the  two  external  thirds,  so 
that  the  middle  of  the  upper  extremity  of  that  bone  is  free.  One 
of  the.n  is  internal ;  it  is  nearly  semicircular,  a  little  elongated 
from  behind  forwards  however,  and  broader  posteriorly  than  ante- 
riorly. Its  convex  margin,  which  is  directed  inwards,  is  partly 
united  to  the  internal  lateral  ligament.  The  anterior  extremity  is 
attached  to  the  fore  part  of  the  spine  of  the  tibia,  and  is  continuous 
with  the  anterior  crucial  ligament.  The  posterior  extremity  is  at- 
tached behind  the  same  eminence. 

The  other  fibro-cartilage  is  external ;  it  forms  nearly  an  entire 
circle  ;  it  is  broader  before  than  behind.  Its  convex  margin.^  which 
is  directed  outwards,  is  contiguous  posteriorly  to  the  tendon  of 
the  popliteus  muscle,  and  more  anteriorly,  affords  points  of  at- 
tachment to  the  posterior  fasciculus  of  the  external  lateral  liga- 
ment. Its  anterior  extremity  is  attached  to  the  rough  depression, 
which  exists  at  the  fore  part  of  the  spine  of  the  tibia ;  but  this  in- 
sertion takes  place  much  farther  back  than  in  the  preceding  carti- 
lage. Its  posterior  extremity  is  attached  behind  the  spine  of  the 
tibia,  before  the  insertion  of  the  other  cartilage,  posteriorly  to  that 
of  the  posterior  crucial  ligament,  with  one  of  the  two  fasciculi  of 
which  it  is  continuous. 

These  fibro-cartilages  are  composed  of  concentric  fibres,  longer 
externally  than  in  the  interior,  less  compact  towards  the  extremi- 
ties than  at  the  middle.  They  are  connected  anteriorly  to  each 
other  by  means  of  a  small  ligamentous  fasciculus  {ligamentum  trans- 
versum),  sometimes  wanting,  about  a  line  broad,  and  surrounded  by 
soft  and  yellowish  adipose  substance.  Their  upper  surface  is  con- 
cave, the  lower  nearly  plain.  Both  are  very  smooth,  and  covered 
by  the  synovial  membrane.  Their  concave  edge  is  thin,  sharp,  and 
free,  and  their  middle  part  is  hollowed. 

723.  Synovial  Membrane  (Membrana  synovialis  artlculi  genu). 
This  membrane  has  a  very  complicated  course ;  we  shall  commence 
its  description  at  the  posterior  part  of  the  tendon  of  the  extensor 
muscles  of  the  leg,  a  place  where  it  forms  a  very  loose  and  distinct 
cul-de-sac,  particularly  apparent  when  that  tendon  is  reversed  from 
above  downwards.  It  descends  from  this  place  over  the  posterior 
surface  of  the  patella,  on  the  sides  and  lower  part  of  which  it  is  in 
contact  with  much  adipose  cellular  tissue.  It  then  separates  from 
the  ligament  of  the  patella,  rests  upon  a  great  quantity  of  fat,  and 
gives  rise  to  a  prolongation  in  the  form  of  a  canal,  which  traverses 
the  articulation,  and  passes  to  the  space  between  the  two  condyles 
of  the  femur.*     The  synovial  membrane  is  now  reflected  on  the 

*  Some  vessels  creep  over  the  surface  of  this  prolongation,  and  as  it  is  commonly 
filled  with  a  little  fat,  some  anatomists  have  given  it  the  name  of  Adipose  Liffumctif 
(Ligamentum  Adlpusumj;  but  it  cannot  by  any  means  be  considered  as  belonging  to 
that  class  of  organs. 
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upper  surface  of  the  semilunar  cartilages,  from  whence  it  passes 
over  the  concave  edge  to  the  lower  surface,  from  which  it  is  conti- 
nued upon  the  articular  surfaces  of  the  tibia :  posteriorly,  it  sur- 
rounds the  crucial  ligaments  and  the  fat  behind  them,  forming  a 
sort  of  sheath  for  them,  and  thus  preventing  their  being  contained 
within  the  joint.  Lastly,  it  arrives  at  the  condyles  of  the  Temur 
by  several  points  at  once,  that  is  to  say,  by  the  adipose  canal  and 
the  sheath  of  the  crucial  ligaments.  It  covers  the  whole  inferior 
surface  of  these  condyles,  and  adheres  less  to  them  the  nearer  it  is 
to  their  tuberosities,  where  it  invests  a  bony  surface  destitute  of 
cartilage.  Altogether  posteriorly,  it  is  reflected  on  the  fore  part 
of  the  tendons  of  the  gastrocnemius,  and  surrounds  that  of  the  pop- 
liteus. 

724.  It  is  at  the  place,  where  the  synovial  membrane  meets  the 
edge  of  the  cartilages  covering  the  articular  surfaces  of  the  fe- 
mur and  tibia,  that  the  small  globular  masses  of  reddish  cellular 
tissue  occur,  which  are  generally  found  in  the  neighbourhood  of 
the  joints.  There  are  some  also  in  the  cavities  situated  before  and 
behind  the  spine  of  the  tibia,  as  well  as  on  the  external  circumfe- 
rence of  the  semilunar  fibro-cartilages ;  but  the  largest  mass*,  is 
that  which  is  observed  beneath  the  patella  and  its  ligament. 
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725.  Like  the  two  bones  of  the  fore-arm,  those  of  the  leg  are 
connected  directly  by  their  two  extremities,  and  by  their  middle 
part  through  the  intervention  of  a  fibrous  membrane.  There  is 
this  difference,  however,  between  these  two  parts,  that  the  articu- 
lations of  the  one  permit  very  free  motions,  while  the  disposition 
of  those  of  the  other  renders  motion  impossible,  or  at  least  very  ob- 
scure. 


UPPER  ARTICULATION  OF  THE  TIBIA  AVITH  THE  FIBULA. 

726.  This  articulation  is  an  arthrodia,  resulting  from  the  con- 
tact of  two  circular  flat  surfaces,  belonging,  the  one  to  the  tibia, 
the  other  to  the  fibula,  and  covered  with  a  layer  of  cartilage.  They 
are  lined  by  a  synovial  capsule,  and  are  kept  in  place  by  two  liga- 
ments. 

727.  Anterior  Ligament.  It  descends  obliquely  outwards,  from 
the  fore  part  of  the  external  tuberosity  of  the  tibia,  to  the  fore  part 
of  the  head  of  the  fibula  ;  it  is  flat  and  rather  broad.  Its  fibres 
are  separated  by  cellular  tissue  into  several  distinct  fasciculi,  which 

"  Heyligers  (Diss.  Physiol.  Anat.  de  Fab.  Int.  Art.  1S03.  p.  57)  says  that  in  this 
mass  he  traced  an  excretory  duct,  ramified  by  its  roots  like  that  of  the  pancreas,  and 
opening  by  several  apertures  upon  the  sides  of  the  fibro-cartilages  and  the  pa- 
tella. 
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are  parallel,  and  longer  above  than  below.  This  ligament  is  strength- 
ened, and  covered  in  a  great  part  by  the  tendon  of  the  biceps  flexor 
cruris. 

728.  Posterior  Ligament.  This  is  less  marked,  and  much  weaker 
than  the  anterior,  and  is  composed  of  closer  fibres ;  it  presents  the 
same  arrangement  behind  the  articulation,  as  the  other  ligament 
does  at  its  fore  part.  It  is  covered  by  the  popliteus,  and  some- 
times the  synovial  membrane  of  the  knee  joint  extends  to  it. 

729.  Synomal  Membrane.  It  lines  the  two  articular  surfaces, 
the  two  ligaments,  and  some  irregular  fibres  which  are  intermediate 
between  the  latter.  Anteriorly  and  above,  it  is  covered  by  the 
tendon  of  the  biceps,  and  posteriorly  and  above,  it  is  contiguous  with 
the  synovial  membrane  of  the  knee  joint. 


MIDDLE  AllTICULATION  OF  THE  TIBIA  AXD  FIBULA. 

730.  Interosseous  Ligainent  (^Ligamentum  interosseum,  sen 
memhrana  interossea).  The  interval  between  the  tibia  and  fibula 
is  filled  vip  by  this  ligament,  which,  like  that  of  the  fore-arm  (669), 
has  the  form  of  a  thin  aponeurotic  membrane,  broader  above  than 
below,  composed  of  oblique  fibres,  which  pass  from  the  outer  edge 
of  the  tibia  to  a  ridge,  which  runs  along  the  inner  surface  of  the 
fibula,  and  terminate  below  at  the  inner  edge  of  that  bone.  Its 
anterior  surface  is  covered  by  the  tibialis  anticus,  extensor  longus 
digitorum,  extensor  proprius  pollicis,  and  peroneus  tertius,  and 
by  the  anterior  tibial  vessels ;  the  muscles  are  attached  to  it  by 
their  fleshy  fibres.  Its  posterior  corresponds  to  the  tibiahs  pos- 
ticus and  flexor  longus  proprius  pollicis,  which  are  also  in  part  at- 
tached to  it.  At  the  upper  and  outer  part,  this  membrane  pre- 
sents a  pretty  large  aperture  for  the  passage  of  the  anterior  tibial 
vessels ;  at  the  lower  part,  it  is  continuous  with  the  interosseous  li- 
gament of  the  inferior  articulation,  and  presents  a  hole,  which  gives 
passage  to  a  branch  of  the  peroneal  artery.  There  also  occur  in 
various  points  of  its  surface,  and  especially  internally,  a  consider- 
able number  of  holes  for  vascular  ramifications. 


INFEIIIOK  AIITICULATION  OF  THE  TIBIA  WITH  THE  FIBULA. 

731.  This  articulation  is  continuous  with  that  of  the  ankle,  from 
which  it  borrows  part  of  its  synovial  membrane,  and  is  formed  by 
means  of  a  convex  surface  of  the  fibula,  which  is  fitted  to  a  con- 
cave surface  of  the  tibia.  Both  are  invested  with  a  thin  cartilage, 
but  at  their  lower  part  only  ;  it  is  indeed  only  for  an  extent  of  two 
or  three  lines  that  they  are  contiguous,  and  their  cartilage  is  mere- 
ly a  prolongation  of  that  of  the  ankle  joint.  Four  ligaments  occur 
here. 

732.  Anterior  Ligament  (^Lig amentum  tihio-Jihnlare  anticvm). 
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It  is  triangular,  broader  below  than  above,  directed  obliquely  from 
without  inwards,  and  a  little  from  below  upwards,  and  divided  into 
several  fasciculi  by  cellular  tissue.  Its  base  is  attached  to  the  fore 
part  of  the  lower  extremity  of  the  fibula,  and  is  partly  confounded 
with  the  ligaments  of  the  next  articulation  ;  its  summit  is  inserted 
into  the  fore  part  of  the  neighbouring  portion  of  the  tibia.  Its  an- 
terior surface  is  covered  by  the  peroneus  tertius,  the  aponeurosis 
of  the  leg,  and  the  skin ;  the  posterior  covers  at  its  upper  part  the 
inferior  interosseous  ligament,  and  is  in  contact  below  with  the  car- 
tilage of  the  astragalus. 

733.  Posterior  Ligament  {Ligamentum  tihio-jihulare'posticu7Yi). 
This  resembles  the  preceding,  but  is  a  little  smaller ;  its  structure 
is  the  same.  It  is  attached  on  the  one  hand,  behind  the  tarsal  ex- 
tremity of  the  fibula,  and  on  the  other,  to  the  neighbouring  part  of 
the  tibia.  The  lateral  peronei  muscles  cover  it,  and  it  lies  upon 
the  inferior  interosseous  ligament,  and  the  astragalus. 

734.  Posterior  and  Inferior  Ligament  {Ligamentum  tihio-fihu- 
lare  posticum  inferius).  Continuous  with  the  preceding,  this  liga- 
ment is  inserted  behind  the  malleolus  externus,  and  directs  itself 
transversely  to  that  of  the  tibia,  passing  to  the  posterior  part  of  its 
articular  surface,  and  forming  a  very  distinct  fibrous  fasciculus.  It 
forms  part  of  the  cavity,  which  receives  the  articular  pulley  of  the 
astragalus  in  the  ankle  joint. 

735.  Inferior  Interosseous  Ligament  (Ligamentum  interossemn 
inferius').  It  fills  up  the  interval,  left  by  the  osseous  surfaces  of 
the  articulation  above  their  cartilages.  It  is  a  dense  tissue,  inter- 
mingled with  some  adipose  flakes  ;  its  fibres  are  very  short,  and 
adhere  strongly  to  the  bones  ;  it  seems  to  be  continuous  above 
with  the  superior  interosseous  ligament  (730)  ;  it  can  only  be  well 
seen  on  separating  the  two  bones  by  force,  beginning  from  above. 


ANKLE   JOINT, 
OR  ARTICULATION  OF  THE  TIBIA  AND  FIBULA  WITH  THE  TARSUS. 

736.  This  articulation  is  a  perfect  angular  ginglymus  ;  the  fibu- 
la and  tibia  form  together  a  cavity  which  receives  the  astragalus, 
and  whose  depth  is  increased  by  the  two  malleoli,  as  well  as  the 
different  ligaments  of  the  preceding  articulation.  The  tibia  and 
fibula  have  each  their  articular  cartilage,  which  is  prolonged  over 
their  malleolus,  and  the  surface  by  which  they  touch  each  other. 
The  articular  pulley  of  the  upper  surface  of  the  astragalus,  and  its 
lateral  articular  surfaces,  are  also  invested  by  cartilage.  A  synovial 
membrane  is  extended  over  all  the  parts  of  this  articulation ;  to 
which  belong,  two  lateral  ligaments,  two  anterior,  and  a  posterior. 

737.  Internal  Lateral  Ligament  {Ligamentum  deltoides).  This 
is  a  broad  quadrilateral  band,  composed  of  numerous  longitudinal 
fibres,  longer  before  than  behind,  which  descend  obliquely  back- 
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wards  from  the  summit  of  the  malleolus  internus  and  its  depression, 
to  the  inner  part  of  the  astragalus  and  calcaneum,  sending  also 
some  fibres  to  the  fibrous  sheath  of  the  tendon  of  the  flexor  longus 
digitorum  pedis.  Its  inner  surface  is  covered  by  the  tendon  of 
the  tibialis  posticus  ;  the  oitter  is  invested  by  the  synovial  mem- 
brane. 

738.  External  Lateral  Ligament  (Ligamentum  malleoli  eocter- 
ni  medium  perpendiculare).  This  ligament  is  round,  narrow, 
very  strong,  and  of  great  length  ;  it  arises  from  the  summit  of  the 
malleolus  externus,  descends  vertically  to  be  inserted  into  the  up- 
per and  middle  part  of  the  outer  surface  of  the  calcaneum.  It  is 
covered  by  the  tendon  of  the  peroneus  longus  muscle,  and  covers 
part  of  the  synovial  membrane. 

739.  Anterior  Peroneo-tarsal  Ligament  {Ligamentum  malleoli 
extevni  anterius).  Attached  to  the  fore  part,  and  near  the  sum- 
mit, of  the  malleolus  externus,  smaller  than  the  preceding,  some- 
times divided  into  two  fasciculi,  but  always  regular  and  quadrila- 
teral, with  close  and  very  strong  fibres,  this  ligament  passes  ob- 
liquely forwards  to  be  inserted  into  the  anterior  edge  of  the  exter- 
nal articular  surface  of  the  astragalus. 

740.  Posterior  Peroneo-tarsal  Ligament  {Ligamentum  mal- 
leoli externi  posterius).  It  passes  obliquely  downwards  and  in- 
wards from  the  depression  which  exists  behind  the  external  mal- 
leolus, to  the  posterior  part  of  the  astragalus,  towards  the  outer  edge 
of  the  groove  of  the  tendon  of  the  flexor  longus  pollicis  pedis.  Its 
fibres  are  numerous,  and  are  divided  into  distinct  fasciculi. 

741.  Tibio-tarsal  Ligament,  {Ligamentum  anterius  internum). 
This  is  an  assemblage  of  some  irregular  fibres,  which  do  not  form 
a  distinct  fasciculus,  immersed  in  adipose  cellular  tissue,  and  co- 
vered by  the  tendons  of  the  tibialis  anticus,  extensor  proprius  pol- 
licis, and  extensor  communis  digitorum.  They  descend  obliquely 
from  within  outwards,  from  the  anterior  part  of  the  tarsal  extremi- 
ty of  the  tibia,  to  the  fore  part  of  the  articular  pulley  of  the  astra- 
galus. 

742.  Synovial  Membrane.  Of  all  the  membranes  of  this  de- 
scription, this  always  contains  the  greatest  quantity  of  synovia. 
It  extends  over  the  cartilaginous  surfaces  of  the  fibula  and  tibia, 
and  ascends  between  these  two  bones  into  their  inferior  articula- 
tion (731)-  It  is  prolonged  on  the  interior  of  the  two  malleoli, 
lines  the  ligament  which  we  have  described,  and  is  reflected  up- 
on the  lateral  articular  surfaces,  and  over  the  cartilaginous  pul- 
ley of  the  astragalus.  It  is  very  loose  anteriorly  and  posterior- 
ly, where  it  is  in  contact  with  a  great  quantity  of  adipose  cellular 
tissue. 


ARTFCULATION  OF  THE  ASTRAGALUS  WITH  THE  CALCANEUM. 

743.   The  inferior  surface  of  the  astragalus  is  articulated  by 
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arthrodia  in  two  places,  with  the  superior  surface  of  the  calcaneum. 
We  have  already  described  these  surfaces ;  the  posterior  are  much 
larger  than  the  anterior,  which  constitute  an  articulation  common 
to  them  with  that  of  the  scaphoid  bone  and  astragalus.  All  these 
surfaces  are  invested  with  cartilage.  Three  ligaments  and  a  syno- 
vial membrane  are  observed  here. 

'^4\4f.  Interosseous  Ligament,  {Ligamentum  astragalo-calcaneum 
inter osseum).  This  ligament,  which  is  narrow  and  flattened  in- 
ternally, and  thick  externally,  is  composed  of  a  great  quantity  of 
fibres,  the  external  of  which  are  longer  than  the  internal ;  these 
fibres  are  concealed  in  a  mass  of  adipose  tissue,  although  they  are 
very  dense  and  close.  It  is  attached  below  to  the  calcaneum,  in 
an  uneven  and  oblique  depression,  which  separates  its  two  arti- 
cular surfaces,  and  ascends  from  thence  to  a  similar  groove,  which 
the  astragalus  presents  at  its  lower  surface. 

745.  Posterior  Ligament,  {Ligamentum  astragalo-calcaneum 
posterius).  It  is  confounded  in  a  great  measure  with  the  sheath 
of  the  tendon  of  the  flexor  longus  pollicis  pedis,  which  covers  it, 
from  which  it  is  however  distinct.  It  is  formed  of  a  few  parallel 
fibres,  which  direct  themselves  obliquely  inwards  from  the  posterior 
part  of  the  astragalus,  to  be  attached  to  the  neighbouring  part  of 
the  calcaneum. 

746.  External  Ligament.  This  is  a  round  fasciculus,  with 
dense  fibres,  which  descends  parallel  to  the  external  lateral  liga- 
ment of  the  articulation  of  the  fibula  with  the  tarsus,  from  the  base 
of  the  external  articular  surface  of  the  astragalus,  to  the  outer  sur- 
face of  the  calcaneum.     It  is  not  described  by  authors. 

The  lateral  ligaments  of  the  articulation  of  the  tibia  with  the 
tarsus  also  strengthen  the  union  of  the  astragalus  and  calcaneum. 

7'^7-  Synovial  Membrane.  Very  loose  and  separated  poste- 
riorly from  the  tendo  Achillis  by  a  great  quantity  of  fat,  it  invests 
the  posterior  cartilaginous  surfaces  of  the  two  bones,  and  is  more- 
over, prolonged  a  little  backwards  over  a  portion  of  the  calcaneum, 
which  does  not  belong  to  the  articulation. 

In  certain  cases,  the  anterior  articular  surfaces  of  the  calcaneum 
and  astragalus  are  divided  into  two  orders,  and  then  the  posterior 
are  furnished  with  a  particular  synovial  membrane,  and  the  ante- 
rior are  the  only  ones,  that  are  continuous  with  the  articulation  of 
the  scaphoid  bone  and  astragalus. 


ARTICULATION  OF  THE  CALCANEUM  WITH  THE  SCAPHOlD  BONE. 


).  In  this  articulation,  there  is  no  connexion  of  surfaces  be- 
tween the  two  bones ;  they  are  merely  kept  together  by  two  very 
strong  ligaments. 

749-  Inferior  Ligament  between  the  Calcaneum  and  Scaphoid 
Bone,  {Ligamentum.  calcaneo-scaphoideiim  inferius).  It  presents 
itself  under  the  form  of  a  flat,  very  thick,  almost  fibro-cartilaginous 
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fasciculus,  formed  of  dense,  compact,  whitish  fibres,  directed  ob- 
hquely  inwards  and  forwards,  from  the  anterior  part  of  the  small 
tuberosity  of  the  calcaneum,  to  the  inferior  surface  of  the  scaphoid 
bone.  It  is  frequently  divided  into  two  fasciculi,  the  one  external 
and  thin,  {Ligamentiim  planum,  Weit.),  the  other  internal  and 
very  strong,  {Ligamentum  teres,  Weit.)  Inferiorly,  it  is  situated 
over  the  tendon  of  the  tibialis  posticus,  and  above,  forms  a  cavity 
with  the  calcaneum  and  scaphoid  bone  for  receiving  the  head  of 
the  astragalus. 

750.  External  Ligament  hetiveen  the  Calcaneum  and  os  Scar- 
phoides,  {Ligamentum  calcaneo-scaphoideum  externum).  Like  the 
preceding,  it  enters  into  the  composition  of  the  cavity  which  re- 
ceives the  astragalus,  at  the  inside  of  which  it  is  chiefly  visible.  It 
is  a  very  short  fasciculus,  which  proceeds  from  the  lower  and  outer 
part  of  the  scaphoid  bone  to  the  fore  and  inner  part  of  the  calca- 
neum.    Its  fibres  are  very  numerous. 


ARTICULATION  OF  THE  SCAPHOID  BONE  WITH    THE    ASTRAGALUS. 

751.  This  articulation  is  an  enarthrosis,  which  is  formed  by  the 
head  of  the  astragalus  entering  into  a  cavity,  which  the  posterior 
surface  of  the  scaphoid  bone,  a  portion  of  the  calcaneum,  and  the 
two  preceding  ligaments,  concur  to  form.  The  bony  surfaces  are 
coviered  with  a  cartilage,  which  is  prolonged  upon  the  astragalus 
much  farther  below  than  above.  A  single  ligament  and  synovial 
capsule  belong  to  this  articulation,  in  which  there  are  observed, 
moreover,  two  of  those  cellular  masses  which  have  been  taken  for 
synovial  glands.     These  are  very  distinct. 

752.  Ligainent  between  the  Scaphoid  Bone  and  Astragalus 
(Ligamentum  astragalo-scaphoideum. )  It  arises  from  the  upper 
part  of  the  neck  of  the  astragalus,  and  passes  to  the  upper  part  of 
the  scaphoid  bone.  It  is  a  broad,  thin,  horizontal  fasciculus,  with 
parallel  fibres,  which  are  directed  a  little  obliquely  from  within  out- 
wards. It  is  covered  by  the  tendons  of  the  extensor  digitorum,  and 
sends  some  fibres  to  the  cuneiform  bones. 

753.  Syiiovial  Membrane.  Forming  a  cul-de-sac  between  the 
astragalus  and  calcaneum,  it  invests  the  head  of  the  former  of  these 
bones,  then  the  preceding  ligament  at  its  lower  surface,  the  poste- 
rior surface  of  the  scaphoid  bone,  and  the  two  calcaneo-scaphoid 
ligaments.  It  is  strengthened  externally  by  bundles  of  irregular 
fibres. 


ARTICULATION  OF  THE  CALCANEUM  WITH  THE  CUBOID  BONE, 

754.    This   articulation   is   an   arthrodia,   which   results   from 
the  contact  of  the  anterior  surface  of  the  calcaneum,  and  the 
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posterior  surface  of  the  os  cuboides,  which  are  kept  in  connexion 
by  two  ligaments,  and  Hned  by  a  synovial  membrane. 

755.  Svperior  Ligament  between  iJieCalcaneum  and  os  Cuboides 
(Ligamentmn  ealeaneo-cuboideum  sujierius).  This  ligament  is 
broad,  thin,  divided  into  fasciculi  by  the  intervention  of  much  adi- 
pose substance,  and  formed  of  several  superimposed  planes.  Its 
fibres,  which  are  rather  short,  originate  from  the  upper  and  fore 
part  of  the  calcaneum,  and  are  inserted  into  the  corresponding  part 
of  the  OS  cuboides.  They  lie  upon  the  synovial  membrane,  and 
are  covered  by  the  tendon  of  the  peroneus  tertius. 

756.  Inferior  and  Superficial  Ligament  between  the  Calcaneum 
and  OS  Cuboides  [Ligamentum  Longum  Plantos).  This  is  the  long- 
est and  strongest  of  the  ligaments  of  the  foot.  Its  thickness, 
pearly  lustre,  and  the  longitudinal  direction  of  its  fibres  are  very 
remarkable.  It  arises  frora  the  posterior  and  inferior  part  of  the 
calcaneum,  and  passing  directly  forwards,  terminates  in  part  at 
the  oblique  tuberosity  observed  at  the  inferior  surface  of  the 
OS  cuboides.  The  rest  of  its  fibres,  which  are  much  longer  than 
the  others,  pass  below  the  fibrous  sheath  of  the  peroneus  longus, 
and  divide  into  several  fasciculi  which  go  to  the  posterior  extremi- 
ty of  the  third  and  fourth  metatarsal  bones,  and  give  insertion  to 
muscular  fibres.  This  ligament  corresponds  below  to  the  deep- 
seated  muscles  of  the  sole  of  the  foot. 

757-  Lnferior  and  Deep  Ligament  between  the  Calcaneum  and  os 
Cuboides.  This  ligament,  which  is  shorter  and  situated  higher  than 
the  preceding,  and  separated  from  it  by  a  great  quantity  of  adipose 
cellular  tissue,  arises  from  the  calcaneum  before  the  superficial  li- 
gament, and  proceeding  a  little  inwards,  is  inserted  wholly  into  the 
tuberosity  of  the  os  cuboides. 

758.  Synovial  Me?nbrane.  Its  course  is  sufficiently  simple,  as 
it  only  covers  the  two  cartilaginous  surfaces,  upper,  and  inferior 
deep  ligaments  between  the  calcaneum  and  cuboid  bone ;  it  is 
seen  exposed  in  several  of  the  interstices  in  the  former ;  exter- 
nally, corresponds  to  the  sheath  of  the  peroneus  longus,  and  in- 
ternally to  a  fibrous  and  cellular  tissue. 


ARTICULATION  OF  THE  SCAPHOID  WITH  THE  CUBOID  BONE. 

759.  A  kind  of  interosseous  ligament  is  observed  between  the 
scaphoid  and  cuboid  bones.  It  is  very  strong  and  firm,  with 
short,  dense  fibres,  and  firmly  attached  to  the  two  bones.  In  the 
sole  of  the  foot,  there  is  also  observed  another  inferior  ligament, 
rounded,  concealed  in  the  cellular  tissue,  and  extended  obliquely 
betM  een  the  scaphoid  and  cuboid  bones. 

When  the  two  bones  touch  each  other  by  a  surface  covered  with 
cartilage,  there  is  observed,  moreover,  a  small  special  synovial 
hig,  and  a  dorsal  ligo7nent,  which  passes  transversely  from  one  to 
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the  other,  under  the  form  of  a  quadrilateral  fasciculus,  and  is  cover- 
ed  by  the  tendons  of  the  extensor  communis  digitorum. 


ARTICULATION  OF  THE  EXTERNAL  CUNEIFOKM  BONE  WITH  THE 

CUBOID. 

760.  The  outer  side  of  the  external  cuneiform  bone  is  articulat- 
ed to  the  OS  cuboides  by  a  cartilaginous  surface,  covered  by  a  sy- 
novial capsule.  A  dorsal  and  plantar  ligament  are  the  only 
bonds  of  this  articulation.  The  first,  which  is  thin  and  oblique, 
is  inserted  into  the  upper  part  of  the  neighbouring  edge  of  the  two 
bones  ;  its  fibres  are  separated  by  vascular  intervals.  The  other, 
which  is  much  thicker,  is  seen  at  the  lower  surface  of  the  tarsus ; 
attached  to  the  inner  part  of  the  os  cuboides,  and  passes  over  to 
the  plantar  surface  of  the  external  cuneiform  bone  ;  its  fibres  are 
transverse.  There  also  occurs  between  these  two  bones,  where 
they  are  not  in  imm.ediate  contact,  a  fibrous  and  celkilar  tissue, 
analogous  to  most  of  the  interosseous  ligaments. 


ARTICULATIONS  OF  THE  CUNEIFORM  BONES  WITH  THE  SCAPHOID. 

761 .  The  scaphoid  bone  is  articulated  by  means  of  its  anterior 
surface  with  the  three  cuneiform  bones,  forming  an  arthrodia. 
The  surfaces  by  which  these  bones  are  in  contact  are  covered  with 
cartilages,  continuous  with  those  of  the  articulations  of  the  cunei- 
form bones  with  each  other.  A  synovial  membrane  and  six  liga- 
ments are  observed  here. 

762.  Dorsal  Ligaments,  {Ligamenta  dorsalia).  Of  these  there  are 
three,  an  internal,  a  middle,  and  an  external ;  their  insertions  into 
the  scaphoid  bone  are  confounded  v/ith  each  other.  They  take 
place  at  the  upper  part  of  that  bone,  whence  they  proceed  in  a  di- 
verging manner  to  the  corresponding  part  of  each  of  the  cuneiform 
bones.  The  first,  which  is  divided  into  two  fasciculi,  is  thicker  be- 
low than  above,  and  is   strengthened  by  the  tendon  of  the  tibialis 

'  anticus.     The  others  are  not  so  broad  or  strong. 

763.  Plantar  Ligaments,  {Ligamenta  plantaria).  These  are 
also  three  in  nun^ber,  and  are  less  distinct  than  the  preceding. 
Their  fibres,  which  are  parallel  and  close,  are  united  into  a  single 
fasciculus  beneath  the  scaphoid  bone,  but  separate  on  arriving  at 
each  of  the  cuneiform  bones.  Some  of  the  fibres  of  these  ligaments 
come  from  the  termination  of  the  tendon  of  the  tibialis  posticus. 

764.  Synovial  Membrane.  It  is  common  to  the  articulations 
of  the  cuneiform  bones  v^^ith  each  other,  and  with  the  scaphoid 
bone.  It  hues  the  ligaments  by  which  they  are  connected  toge- 
ther, and  covers  their  investing  cartilages. 
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ARTICULATIONS  OF  THE  CUNEIFGllM  BONES  WITH  EACH  OTHER. 

765.  The  cuneiform  bones  are  mutually  articulated  by  surfaces 
covered  with  cartilage.  Two  ligaments  directed  transversely,  which 
seem  united  into  one,  fasten  them  at  their  upper  part,  passing  from 
the  dorsal  surface  of  the  middle,  to  those  of  the  external  and  inter- 
nal. Two  other  ligaments,  transverse  also,  but  less  distinct,  and 
covered  by  a  prolongation  of  the  tendon  of  the  tibialis  posticus, 
proceed  from  the  plantar  surface  of  the  second  to  those  of  the  first 
and  third  also ;  that  on  the  inside,  is  much  stronger  than  that 
which  is  on  the  outer.  Between  the  articular  surfaces  there  are 
observed  some  interosseovis  fibres.  The  synovial  membrane  is  the 
same  as  that  of  the  preceding  articulation. 


ARTICULATIONS  BETWEEN  THE  TARSUS  AND  METATARSUS. 

766.  We  have  already  pointed  out  the  disposition  of  the  sur- 
faces contributing  to  the  formation  of  these  articulations  (527, 
533),  which  are  so  many  very  close,  plain  arthrodiae.  They  are 
invested  by  a  thin  cartilage,  and  kept  in  connexion  by  dorsal  and 
plantar  ligaments.  There  are  also  observed  synovial  capsules  in 
them. 

767.  Dorsal  Ligaments.  Each  of  the  metatarsal  bones  receives 
one  from  each  of  the  tarsal  bones  with  which  it  is  connected. 
Thus,  the  first  presents  a  broad  and  thin  ligament  v/hich  comes 
from  the  internal  cuneiform  bone  ;  the  second  three,  which  come 
from  the  three  cuneiform  bones,  and  unite  by  converging,  at 
the  upper  part  of  its  posterior  extremity ;  the  third  has  one  which 
comes  from  the  third  cuneiform  bone,  and  sometimes  a  second 
from  the  os  cuboides ;  lastly,  the  latter  bone  gives  one  to  the  fourth 
and  fifth  metatarsal  bones.  All  these  ligaments  are  covered  by  the 
tendons  of  the  extensor  muscles  of  the  toes,  and  applied  over  the 
synovial  capsules. 

768.  Plantar  Ligaments.  These  are  equal  in  number  to  the 
dorsal  ligaments,  and  disposed  nearly  in  the  same  manner.  That 
of  the  first  metatarsal  bone  is  very  strong ;  it  is  attached  to  the 
tuberosity,  is  observed  at  the  lower  part  of  its  posterior  extre- 
mity, and  comes  from  the  anterior  part  of  the  base  of  the  first 
cuneiform  bone.  The  internal  plantar  ligament  of  the  second  me- 
tatarsal bone  is  also  remarkable  for  its  thickness  and  length  ;  it 
sends  some  fibres  to  the  third  metatarsal  bone ;  the  two  others  are 
covered  by  a  prolongation  of  the  tendon  of  the  tibialis  posticus. 
The  other  ligaments  present  nothing  particular.  The  sheaths  of 
the  tendons  which  are  observed  in  the  sole  of  the  foot,  and  espe- 
cially that  of  the  peroneus  longus,  contribute  much  to  strengthen 
all  these  liffaments. 
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769.  Synovial  Membranes.  The  first  metatarsal  bone  and  in- 
ternal cuneiform  have  one  entirely  separate,  and  strengthened  in- 
ternally by  a  prolongation  of  tlie  tendon  of  the  tibialis  anticus. 
Another  is  common  to  the  articulations  of  the  second  metatarsal 
with  the  three  cuneiform  bones,  and  of  the  first  two  of  these 
with  each  other.  There  is  one  for  the  imion  of  the  third  meta- 
tarsal bone  with  the  third  cuneiform,  which  sends  prolongations 
between  the  surfaces  of  the  two  neighbouring  metatarsal  articula- 
tions. Lastly,  a  single  synovial  membrane  serves  for  the  articula- 
tion of  the  two  last  metatarsal  bones  with  each  other  and  with  the 
OS  cuboides. 


ARTICULATIONS   OF  THE   METATARSAL  BONES  WITH  EACH  OTHER^ 

770.  These  articulations  have  a  great  resemblance  to  those  of 
the  metacarpus.  As  in  the  hand,  the  first  metatarsal  bone  is  not 
immediately  articulated  with  the  next,  posteriorly  ;  but  anteriorly, 
the  transverse  ligament  of  the  toes  extends  to  it.  The  other  four 
are  directly  articulated  at  their  posterior  extremities,  by  means  of 
surfaces  covered  with  cartilage,  and  lined  by  prolongations  of  the 
synovial  membranes  of  the  preceding  articulations.  There  are  here 
dorsal  and  plantar  ligaments,  similar  to  each  other,  and  to  those  of 
the  metacarpus  (698).  They  extend  transversely  in  each  region 
from  the  second  to  the  third,  from  the  third  to  the  fourth,  and  from 
the  fourth  to  the  fifth  metatarsal  bones.  There  are,  besides,  inter- 
osseous fibres  between  the  points  of  the  non-articular  surfaces. 

771-  Transverse  Metatarsal  Ligament.  It  connects  together 
the  anterior  extremities  of  the  five  metatarsal  bones,  which  have 
no  direct  connexion  by  bony  surfaces,  and  is  in  all  respects  simi- 
lar to  that  of  the  heads  of  the  last  four  metacarpal  bones  which 
we  have  described  (699)- 


ARTICULATIONS  OF  THE  METATARSAL  BONES  WITH  THE 
PHALANGES. 

772.  These  articulations  which  constitute  arthrodise,  are  formed 
by  means  of  surfaces  covered  with  cartilage  (527 — 535),  and 
strengthened  by  two  lateral  ligaments  and  an  inferior,  perfectly 
similar  to  the  lateral  and  anterior  ligaments  of  the  articulations 
between  the  metacarpus,  and  phalanges  of  the  fingers  (701,  702). 
The  synovial  membrane  is  only  here  a  little  looser,  and  more  ex- 
tended than  in  the  hands. 
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ARTICULATIONS  OF  THE  PHALANGES  OF  THE  TOES. 

773.  Their  surfaces,  ligaments,  and  synovial  membranes  are  in 
all  respects  similar  to  those  of  the  fingers,  only  the  ligaments  are  a 
little  smaller,  on  account  of  the  inferior  size  of  the  bones  themselves. 


PREPARATION  OF  LIGAMENTS. 

774.  The  ligaments  are  most  conveniently  dissected  immediately 
after  the  muscles  have  been  removed.  When  being  dissected 
they  are  to  be  put  on  the  stretch,  and  carefully  freed  from  the  sur- 
rounding cellular  tissue ;  and  as  at  their  insertion  into  the  bones, 
their  fibres  run  into  the  periosteum,  and  are  also  continuous  with 
neighbouring  tendons,  the  dissector  when  making  a  ligamentous 
preparation  must  carefully  distinguish  how  much  is  ligament,  how 
much  tendon,  and  how  much  periosteum.  Nothing  has  been  said 
about  macerating  them ;  this,  if  possible,  is  to  be  avoided  until 
the  ligaments  have  been  fully  isolated  from  the  neighbouring  parts. 
The  preparation  may  be  then  put  into  water  for  a  short  time,  for 
the  purpose  of  facilitating  the  removal  of  the  periosteum,  and  clean- 
ing the  bone. 

Thin  and  infiltrated  subjects  are  the  best  for  ligamentous  pre- 
parations. 
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DESCRIPTION   OF   THE    ACTIVE   ORGANS   OF  LOCO- 
MOTION, OR  MYOLOGY. 


CHAPTER  FIRST. 


MUSCLES  AND  THEIR  APPENDAGES  IN  GENERAL. 


,  Of  the  Muscles. 

775.  The  Muscles  (Musculi)  *  are  organs  formed  of  long  pa- 
rallel fibres,  commonly  of  a  red  or  reddish  colour,  soft,  irritable, 
contractile,  united  into  distinct  fasciculi,  varying  in  number  and 
size,  and  themselves  composed  of  subordinate  fasciculi. 

776.  In  the  body  of  man,  and  the  vertebrate  animals  in  gene- 
ral, we  find  two  classes  of  muscles.  Some,  which  are  internal, 
membraniform  and  hollow,  are  especially  destined  for  the  functions 
of  nutrition  and  generation  ;  others,  which  are  external,  are  more 
or  less  thick  and  solid,  and  subservient  to  what  most  physiologists 
call  the  animal  functions. 

777'  The  character  by  which  the  muscles  of  the  latter  order  are 
essentially  distinguished,  is  the  faculty  which  they  possess  of  con- 
tracting under  the  influence  of  the  will,  and  of  thus  becoming 
the  efficient  cause  of  most  of  the  motions  performed  in  the  animal 
body  (16.  I.) 

778.  The  muscular  or  Jleshy  Jibre^  perceptible  by  the  naked 
eye,  has  in  general  a  prismatic  or  flattened,  pentagonal  or  hexago- 
nal form,  but  is  never  cylindrical ;  its  diameter  varies  little,  and 
its  length  equals  the  entire  interval  between  its  two  insertions.  It 
is  possessed  of  little  elasticity,  more  or  less  red,  bent  in  a  zigzag 
manner  in  its  longitudinal  direction,  varying  extremely  as  to  length, 
firmer  in  adults  than  in  children  and  old  people,  of  the  same  size 
in  small  as  in  large  muscles,  and  passing  through  its  course  with- 
out bifurcating  or  ramifying.  It  possesses  little  tenacity  in  the 
dead  body,  and  is  easily  torn  asunder ;  but,  during  life,  it  sustains 
very  great  efforts  without  breaking.  It  is  itself  composed  of  a  great 
number  of  fibrils  similar  to  each  other,  visible  only  by  means  of 

*  Mi;  from  MuJ:. 
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the  microscope.  The  last  of  these  filaments  that  can  be  perceived, 
do  not  appear  to  be  hollow,  as  some  anatomists  have  alleged.  On 
examining  them  with  the  microscope,  Sir  Everard  Home,  Bauer, 
Prevost,  Dumas,  and  Beclard,  found  that  the  finest  muscular  fibres 
are  identical  with  the  particles  of  the  blood  deprived  of  their  colour- 
ing matter,  and  whose  central  globules  are  united  into  filaments, 
by  a  sort  of  jelly  or  mucus,  the  essential  nature  of  which  is  not  yet 
understood.  Their  colour  is  accidental,  and  does  not  exist  in  all 
red-blooded  animals,  some  of  which  have  the  muscles  white ;  but 
in  the  greater  number  their  tint  is  very  decided,  and  becomes 
deeper  and  deeper  with  age. 

779-  A  variable  number  of  muscular  fibres,  therefore,  united 
into  fasciculi,  and  forming  a  distinct  mass,  varying  much  as  to  size 
and  form,  having  its  extremities  attached  to  the  bones  by  means  of 
tendons  or  aponeuroses,  constitutes  a  muscle,  in  which  there  is  dis- 
tinguished cellular  tissue  as  the  basis,  together  with  ramifications 
of  nerves,  arteries,  veins,  and  lymphatics.  It  is  in  fact  from  the 
union  of  all  these  different  organic  systems,  that  the  muscular  sys- 
tem really  results,  which  of  itself  forms  the  greater  part  of  the  vo- 
lume, and  a  great  part  of  the  weight,  of  the  body. 

780.  The  Cellulm-  Tissue  is  an  important  element  of  the  mus- 
cular system.  It  connects  the  fleshy  fibres  ;  it  is  not  very  visible 
between  the  smaller  fibres,  but  becomes  more  so  in  proportion  as 
they  unite  into  larger  fasciculi,  and  forms  for  each  of  the  latter  a 
sheath  in  which  they  are  inclosed.  After  uniting  several  of  these 
fasciculi  to  form  an  entire  muscle,  the  cellular  tissue  consti- 
tutes a  very  distinct  layer  around  it,  and  this  layer  in  most  cases 
is  of  a  membranous  appearance,  rather  loose,  and  filled  with  fat  in 
greater  or  less  quantity  according  to  the  subject.  It  is  of  it  that 
the  general  sheath  of  the  united  fasciculi  is  constituted ;  the  cellu- 
lar tissue  of  the  muscles  may  thus  be  considered  as  a  collection  of 
envelopes  contained  within  each  other,  and  diminishing  in  thick- 
ness and  denseness  from  without  inwards,  so  that  those  which  sur- 
rovmd  the  fasciculi  of  a  lower  order  are  in  a  manner  invisible, 
their  tenuity  and  softness  being  so  great. 

781.  Now,  this  cellular  tissue  of  which  we  have  already  had  re- 
peated occasion  to  speak,  is  itself  an  assemblage  of  lamellae,  of  very 
minute,  soft  whitish  filaments,  crossing  each  other  in  a  multitude 
of  different  directions,  leaving  in  their  intervals  areolae,  consisting 
of  numerous  irregular  cellules,  which  communicate  with  each  other. 
This  tissue  surrounds  and  penetrates  all  the  organs  of  the  system 
(16.  A.)  ;  it  is  the  seat  of  a  serous  exhalation,  the  product  of  which 
is  accumulated  in  greater  or  less  quantity  in  its  cellules.  It  must 
not  be  confounded  with  another  tissue,  also  very  extensively 
distributed,  and  which  is  immersed  in  its  substance ;  I  mean 
the  Adipose  Tissue  (16.  A.  a.)  This,  which  is  in  particular  very 
abundant  in  the  general  cellular  envelope  of  the  muscles,  is  com- 
posed of  small  masses,  pretty  regularly  rounded,  agglomerated  and 
connected  with  each  other  :  each  of  these  granulations  is  a  small 
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membranous,  isolated  vesicle,  filled  with  fat,  the  interior  of  which 
is  divided  by  several  incomplete  partitions,  while  its  surface  is  co- 
vered by  blood-vessels.* 

782.  From  the  neighbouring  trunks  the  muscles  receive  very 
distinct  arteries,  whose  size  and  number  are  always  proportional 
to  the  volume  of  the  muscle  :  they  penetrate  its  substance  from 
all  points  of  its  surface,  although  their  entrances  are  generally 
more  towards  the  middle  than  the  extremities.  Their  principal 
branches  creep  at  first  between  the  largest  fleshy  fibres  ;  they  then 
divide  and  subdivide  into  an  almost  infinite  number  of  ramifica- 
tions which  ultimately  become  capillary,  to  be  introduced,  always 
running  along  the  cellular  envelopes,  and  incessantly  presenting 
new  divisions  and  new  anastomoses,  between  the  subordinate  fasci- 
culi and  the  fibres  themselves.  With  the  exception  of  certain 
viscera,  such  as  the  lungs  and  kidneys,  there  are  few  organs  which 
receive  so  much  blood  as  the  muscles. 

783.  The  veins  follow,  in  the  muscles,  the  same  course  as  the 
arteries,  which  they  accompany  in  their  whole  course  ;  but  they 
surpass  them,  as  they  do  every  where  else,  in  number  and  magni- 
tude. Some  of  their  principal  branches  even  creep  at  the  surface 
of  the  muscles,  without  corresponding  to  any  artery.  Bichat  is  of 
opinion,  that  in  general  they  are  but  scantily  supplied  with  valves. 
Like  the  arteries  also,  they  communicate  with  the  vessels  of  the 
tegumentary  membranes  adjoining  the  muscles. 

784.  The  lymphatic  vessels  are  not  easily  traced  in  the  muscles ; 
but  in  the  tongue,  diaphragm,  and  especially  the  face,  some  trunks 
are  perceived  penetrating  the  fleshy  fibres. 

785.  The  nerves  of  the  muscles  of  voluntary  motion  are  nu- 
merous, and  of  variable  size.  Excepting  the  skin  and  organs  of 
sense,  no  part  is  so  abundantly  supplied  with  them.  They  come 
almost  all  from  the  brain  and  spinal  marrow  ;  a  few,  however,  pro- 
ceed from  ganglions,  and  accompany  the  arteries.  The  small 
muscles  have  never  more  than  a  single  branch ;  those  of  large  size 
are  penetrated  by  several  branches  at  once ;  but,  in  general,  few 
organs  receive  so  many.  In  the  extremities,  the  nerves  enter 
the  muscles,  by  following  nearly  the  same  direction,  at  a  point 
more  or  less  near  their  upper  extremity,  seldom  beneath  their 
middle.  In  the  trunk,  on  the  contrary,  they  often  introduce  them- 
selves into  the  m.uscles,  by  forming  a  more  or  less  acute,  or  right 
angle  with  them.  In  general,  they  penetrate  the  fleshy  tissue 
at  the  same  time  as  the  vessels,  especially  the  arteries,  with  which 
they  are  closely  connected  by  cellvilar  tissue. 

After  entering  the  muscles,  the  nerves  divide  and  subdivide,  un- 
til they  at  length  entirely  disappear.  It  has  not  yet  been  ascer- 
tained, if  each  muscular  fibril  receives  a  nervous  filament ;  but  it 
appears  that  before  terminating  they  become  gradually  softer,  by 

■  Beclard,  Propositions  sur  qiielques  points  de  Medecine,  4to.  Paris,  1813. 
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losing  their  neurilema,  so  that  the  medullary  substance  of  these 
nerves  would  be  in  immediate  contact  with  the  muscular  fibre. 

786.  When  exposed  to  the  air,  after  being  cut  into  small  pieces, 
the  muscular  tissue  dries  up  ;  but  if  it  be  submitted  in  mass  to  the 
influence  of  that  agent,  it  putrefies.  In  the  former  case,  it  acquires 
a  brown  colour,  becomes  hard,  and  to  a  certain  degree  transpa- 
rent ;  in  the  latter,  it  becomes  green,  livid,  very  foetid,  and  often 
phosphorescent.  In  cold  water  it  loses  its  red  colour,  and  imparts 
it  to  the  liquid  in  which  it  is  immersed ;  assumes  a  straw-colour, 
softens  at  the  end  of  a  considerable  period,  and  is  converted  into 
putrilage  or  adipocire.  By  repeated  washing  and  squeezing,  the 
muscular  parenchyma  is  reduced  to  the  state  of  nearly  pure  fibrin 
(8).  In  boiling  water,  on  the  contrary,  it  crisps  and  acquires  a  greater 
density  ;  at  the  end  of  some  time,  however,  it  softens,  and  has  lost 
all  power  of  curling  under  the  influence  of  caloric  or  concentrated 
acid,  as  it  did  before  boiling ;  the  downy  part  seems  to  dissolve, 
and  there  only  remain  the  fibres ;  the  muscle  has  then  lost  the 
albumen,  gelatin,  fat  and  salts  which  formed  part  of  its  substance ; 
but  still  retains  its  form.  It  also  in  general  putrefies  less  readily 
under  these  circumstances. 

787-  By  the  action  of  fire,  the  muscles  are  more  deeply  colour- 
ed, become  denser  at  their  outside,  lose  a  part  of  their  substance, 
which  liquefies,  and  change  their  consistence  and  taste.  Under  the 
action  of  nitric  acid,  they  are  transformed  into  a  yellow  substance, 
and  emit  much  azote.  Alcohol,  diluted  acids,  and  solutions  of 
alum,  common  salt,  and  nitrate  of  potash,  increase  their  consis- 
tence. 

788.  The  organic  elements  of  the  muscles  are  fat,  gelatin,  albu- 
men, a  great  quantity  of  fibrin,  a  principle  of  peculiar  nature, 
coloured,  soluble  in  alcohol,  giving  to  broth  its  taste  and  smell, 
and  named  Osmaisome*  by  M.  Thenard,  who  discovered  it.  There 
also  occur  in  these  organs  a  colouring  matter,  somewhat  different 
from  that  of  the  blood,  carbonate,  hydrochlorate  and  phosphate  of 
soda,  phosphate  of  lime,  and  oxide  of  iron.  If  the  analysis  is  push- 
ed farther,  the  results  obtained,  are  a  great  quantity  of  azote,  hy- 
drogen, oxygen,  carbon,  iron,  phosphorus,  soda,  and  lime, 

789.  The  muscles,  like  the  bones,  may  be  divided  into  long, 
broad,  and  short,  and  each  of  these  kinds  may  present  muscles, 
either  simple  or  compound. 

790.  The  simple  muscles  have  all  their  fibres  in  a  similar  di- 
rection. They  are  in  general  bulging,  that  is  to  say,  present  the 
form  of  an  elongated  fasciculus,  whose  transverse  outline  is  round- 
ed, and  more  or  less  inflated  in  the  middle.  This  form  depends 
upon  the  mode  of  insertion  of  the  fleshy  fibres,  which,  arising 
above  and  terminating  below,  one  after  another  in  succession, 
are  so  much  less  numerous,  the  nearer  to  each  extremity  they 
are  examined ;  the  rectus  femoris   and  supinator  longus  furnish 

*  Oiry.yi,  od(jr  i  ^i)fjLi);,jns  esculcnfum. 
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examples  of  this  arrangement.  The  simple  muscles  are  sometimes 
flat^  and  have  parallel  fibres,  which  form  a  kind  of  fleshy  band,  as 
we  observe  in  the  sartorius,  &c.  or  broad  and  very  extended  mem- 
branes, as  in  most  of  the  abdominal  muscles.  These  two  kinds  of 
muscles  have  sometimes  tendons  or  aponeuroses  in  their  middle,  or 
in  some  part  of  their  extent :  of  this  description  are  the  masseter, 
the  recti  abdominis,  &c. 

791.  There  are  also  simple  radiated,  and  simple  penniform 
muscles ;  the  fibres  of  the  former  proceed  from  a  common  centre, 
and  are  disposed  like  the  radii  of  a  circle,  as  is  the  case  with 
the  diaphragm,  the  iliacus  internus,  the  temporal  muscle,  &c. ; 
those  of  the  latter  are  disposed  in  two  rows,  which  unite  in  a  middle 
line,  forming  an  aiigie  with  each  other,  like  the  barbs  of  a  feather ; 
a  variety  of  this  muscle  is  that,  which  is  named  semi-pennifor?n^ 
and  which  has  its  fibres  also  oblique,  but  on  one  side  only.  The 
flexor  carpi  radialis  is  penBiform,  the  flexor  carpi  ulnaris,  semi-pen- 
niform. 

792.  The  compound  m,uscles  are  those,  which  have  but  a  single 
belly  and  several  tendons,  like  the  flexors  of  the  fingers ;  or  several 
bellies  and  several  tendons,  like  the  biceps  flexor  cubiti,  the^sacro- 
lumbalis,  &c. 

793.  We  have  already  made  known  the  various  situations,  which 
the  bones  may  have  with  relation  to  the  different  planes  of  the 
body  (46)  ;  it  is  the  same  with  respect  to  the  muscles.  Their  size, 
like  their  direction,  may  also  sometimes  serve  to  distinguish  them 
from  each  other  ;  but  it  is  in  their  form  that  they  exhibit  the  great- 
est number  of  varieties.  There  are,  in  fact,  triangular  muscles,  as 
is  the  case  with  several  of  those  in  the  hand ;  cubical,  as  the  mas- 
seter and  pterygoid  muscles  ;  square  and  flat,  as  the  pronator 
quadratus  of  the  fore-arm ;  rhomboidal,  orbicular,  serrated,  and 
trapezoidal.  In  most  cases  the  muscles  are  in  pairs,  there  being 
very  few  single,  &c. 

794.  In  general,  the  name  of  Belly  {venter),  is  given  to  the 
middle  portion  of  a  muscle,  while  its  extremities  are  named  the 
Head  and  Tail,  or  more  commonly  the  Origin  and  Insertion. 
Whence  the  names  of  gastrocnemius,  digastric,  biceps,  triceps, 
he.  according  as  they  present  two  bellies,  two  or  three  heads,  &c. 


or  THE  TENDONS. 

79^-  '^^'6  Tendons  {Tendines),  are  very  elastic,  tenacious,  fi- 
brous cords,  which  transmit  to  the  bones  the  motions  of  the  mus- 
cles, and  are  absolutely  passive  in  themselves.  All  the  fibres  of 
these  organs  appear  to  arise  from  the  periosteum,  or  at  least  to  be 
incorporated  with  it.  They  differ  from  the  ligaments  only  in  the 
circumstance,  that  one  of  their  extremities  is  manifestly  continuous 
with  the  fleshy  body  of  a  muscle. 

They  are  somctnues  concealed    in  the  mid.st  of    tlie  muscular 
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fibres ;  but  always  terminate  them,  for  a  muscle  is  never  fixed  to  a 
bone  without  their  assistance,  or  that  of  aponeuroses. 

In  most  cases  the  tendons  have  a  rovmded  cylindrical  form  ; 
there  are  some  also  which  are  flat,  radiated,  bifurcated,  digitated, 
perforated  or  perforating,  &c.  Some  proceed  in  a  straight  line ; 
others  are  reflected,  and  deviate  more  or  less  from  their  original 
direction.  They  are  all  covered  with  a  loose  cellular  tissue,  which 
allows  them  to  slide  easily  over  the  neighbouring  parts,  or  over 
each  other.  This  sliding  is  even  not  unfrequently  favoured  by  a 
particidar  synovial  membrane,  or  by  a  cartilage  developed  on  the 
surface  of  the  bone. 

Their  organization  is  always  the  same.  They  are  composed  of 
very  close,  line,  white,  glistening  longitudinal  fibres,  not  interlaced, 
but  placed  parallel  to  each  other,  incapable  of  being  elongated,  but 
susceptible  of  being  extended  into  membranes.  The  resistance  of 
these  fibres  is  considerable ;  they  support  enormous  weights  with- 
out breaking,  and  their  strength  is  much  superior  to  that  of  metal- 
lic wires,  so  long  as  they  are  kept  moist. 

The  tendons  have  very  few  blood-vessels ;  in  fact  none  are  ob- 
served in  them  in  their  ordinary  state.  Nor  have  any  nerves  been 
traced  in  them ;  sesamoid  bones  are  very  frequently  developed  in 
their  substance. 

They  present  much  the  same  chemical  characters  as  the  li- 
gaments ;  but  by  maceration  soften  readily  without  dilating  or 
swelling ;  their  fibres  separate  from  each  other,  and  at  length 
change  into  a  soft  whitish  pulp,  v/hich  appears  to  be  homogeneous. 
In  boiling  water  they  curl  at  first,  then  soften,  become  semi- 
transparent,  and  dissolve  almost  entirely  into  jelly.  Exposed  to 
the  air,  they  dry  up,  and  become  similar  to  horn. 


OF  THE  APONEUROSES. 

796.  The  Aponeuroses  are  fibrous  expansions,  prolongations 
of  the  ligaments,  tendons,  or  periosteum,  but  which  on  being 
strictly  examined  appear  always  to  originate  from  the  latter  mem- 
brane, or  to  terminate  in  it.  They  are  more  or  less  broad,  and 
so  disposed  as  to  envelope  the  muscles  in  a  sort  of  sheath,  or  to 
furnish  points  of  attachment  to  their  fleshy  fibres ;  for  it  is  re- 
markable, that  the  latter  are  never  fixed  directly  to  a  bone,  or  even 
to  the  periosteum,  but  connected  with  them  by  the  intervention  of 
fibrous  organs,  such  as  tendons  or  aponeuroses,  as  we  have  al- 
ready said  (795). 

The  aponeuroses  of  the  first  kind  may  surround  a  whole  limb, 
and  envelope  its  muscles  entirely,  as  is  the  case  in  the  thigh  ;  or, 
they  may  serve  as  a  bridle  to  keep  the  muscles  in  their  place,  with- 
out covering  them  in  all  parts,  as  is  observable  in  that  which 
unites  the  two  small  posterior  serrati. 

Those  of  the  second  kind  are  sometimes  broad,  as  is  seen  on  the 
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cruralis,  gastrocnemius,  &c.  In  other  cases,  they  form  arches  for 
allowing  vessels  and  nerves  to  pass,  at  the  same  time  that  they 
give  attachment  to  fleshy  fibres,  as  in  the  diaphragm.  Lastly, 
they  are  composed  of  isolated  fibres  in  the  substance  of  a  muscle, 
as  in  the  masseter  and  pterygoid. 

The  Enveloping  Aponeuroses  vary  much  in  their  thickness, 
which  is  however,  in  general,  so  much  greater,  the  larger  and 
more  numerous  the  muscles  are  which  they  surround.  Their 
two  surfaces  are  always  in  contact  with  cellular  tissue  ;  but  the 
inner  frequently  sends,  between  the  muscles,  fibrous  prolonga- 
tions, which  extend  to  the  periosteum  of  the  neighbouring  bones. 
They  are  of  a  shining  white  colour,  and  might  be  considered  as 
tendons  expanded  into  membranes,  did  they  not  offer  a  little  more 
resistance  to  maceration  and  boiling.  Their  fibres  are  also  more 
or  less  interlaced. 

The  Aponeuroses  of  Insertion  sometimes  result  from  the  ex- 
pansion of  a  tendon,  as  in  the  rectus  femoris,  or  arise  immediately 
from  the  periosteum,  as  in  the  masseter.  They  may  also  furnish 
points  of  attachment  by  their  two  svirfaces,  or  by  one  of  them  only, 
and  afford  the  very  great  advantage  of  multiplying  them  much 
without  any  loss  of  surface.  Those  which  are  arched,  serve  to  pre- 
vent the  vessels  from  suffering  compression  during  the  contraction 
of  the  muscle. 


OF  THE  FIBROUS  SHEATHS. 

797-  The  Fibrous  Sheaths  are  a  kind  of  envelopes,  destined  to 
keep  down  the  tendons  at  their  passage  over  the  bones,  in  the 
places  where  they  are  reflected,  and  to  prevent  them  from  expe- 
riencing any  other  deviation,  than  that  caused  by  the  contraction  of 
the  muscles  to  which  they  belong.  Some  of  these  sheaths,  as  those 
of  the  wrists,  contain  the  united  tendons  of  several  muscles  ;  others, 
as  those  of  the  fingers,  are  intended  for  a  single  tendon,  or  for  two 
only. 

Of  these  latter,  some  are  of  considerable  length,  while  others 
merely  form  a  kind  of  ring.  They  all,  in  general,  present  the  form 
of  a  hollow  semi-cylinder,  which  is  completed  by  the  bone  to 
which  they  are  attached ;  and  thus  form  a  sort  of  canal.  This 
canal  is  lined  by  a  synovial  membrane.  They  are  confounded  at 
their  edges  with  the  periosteum  ;  are  very  strong,  and  their  tissue, 
very  dense  and  close. 

The  fibrous  sheaths  which  envelope  several  tendons  together, 
bear  the  name  of  Annular  Ligaments.  Some  of  them,  as  at  the 
fore  part  of  the  wrist,  leave  all  the  tendons  in  contact  with  each 
other ;  those  of  the  posterior  part  of  the  wrist,  on  the  contrary, 
send  between  them  small  fibrous  partitions  which  serve  to  isolate 
them. 
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NUMBER  AND  NOMENCLATURE  OF  THE  MUSCLES. 

798.  As  most  of  the  muscles  are  in  pairs,  and  there  are  but 
very  few  single,  it  might  be  supposed  that  the  number  of  names 
would  be  much  less.  Yet  the  greatest  confusion  prevails  in  their 
nomenclature ;  for  there  is  not  one  among  them  that  has  not 
received  more  than  one  name,  and  some  have  as  many  as  a  dozen.* 
There  is  much  difference  of  opinion  as  to  the  number  of  the  muscles. 
Some  authors  make  them  amount  to  four  hundred  and  more  ;  M. 
Chaussier  admits  only  three  hundred  and  sixty-eight. 

Some  have  been  named  after  their  uses  ;  for  example,  the  dia- 
phragm, buccinator,  extensors,  supinators,  pronators,  flexors, 
levators,  depressors,  constrictors,  &c.  But  it  sometimes  happens, 
that  an  error  has  been  committed  in  this  respect,  and  besides,  a 
muscle  may  have  several  uses  at  once  ;  thus  the  levator  anguli 
scapulae,  in  raising  the  posterior  angle  of  the  bone,  depresses  the 
anterior  angle. 

Other  muscles  have  derived  their  name  from  their  'position  ;  of 
which  kind  are  the  interspinales,  interossei,  palpebralis,  pectoralis, 
subclavius,  popliteus,  ulnaris,  iliacus,  temporalis,  &c.  But  fre- 
quently, there  are  several  different  muscles  in  each  region. 

There  are  others  whose  names  are  indicative  of  their  form,  such 
as  the  trapezius,  quadratus  lumborum,  serratus,  digastricus,  del- 
toid, scalenus,  rhomboideus,  pyramidalis,  triangularis  sterni,  &c. 
Some  again  are  named  on  account  of  their  resemblance  to  some  ob- 
ject ;  the  splenius,  which  is  supposed  to  resemble  the  spleen ;  the 
lumbricales,  which  look  like  earthworms  ;  the  soleus,  in  which  there 
is  recognised  the  appearance  of  a  sole  or  flounder.  Others  bear  a 
name  which  has  reference  to  their  dimensions,  their  extent,  or  vo- 
lume ;  the  flexor  longus  digitorum,  gracilis,  vastus  externus,  su- 
pinator brevis,  pectoralis  major,  &c. ;  or  to  their  direction ;  ob- 
liqui  abdominis,  recti  capitis,  orbicularis  oris,  &c. ;  or  to  their  com- 
position  ;  semitendinosus,  semimembranosus,  triceps,  biceps,  com- 
plexus,  &c.  ;  and  even  to  their  numerical  order  as  the  interos^i, 
which  have  been  designated  Jirst,  second,  third,  &c.  ;  or  to  their 
relative  situation,  which  has  caused  them  to  be  called  anterior, 
superior,  superficial,  deep,  &c. 

Many  muscles  have  been  designated  according  to  the  various 
points  of  the  skeleton  to  which  they  are  attached,  as  the  sterno- 
cleido-raastoideus,  occipito-frontalis,  omo-hyoideus,  stylo-hyoideus, 
hyo-glossus,  &c.  It  is  on  this  circumstance  that  M.  Chaussier's 
nomenclature  is  founded.  The  nomenclature  to  be  employed  here, 
is  that  in  common  use  in  Britain.  It  is  founded  on  all  the  dif- 
ferent considerations  mentioned  above. 


*  This  sufficiently  accounts  for  Dr.  Schreger  of  Furth  having  employed  a  thick 
octavo  volume  to  unravel  these  coin})licated  syiionymes. 
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CLASSIFICATION  OF  THE  MUSCLES. 

799.  Anatomists  have  successively  introduced  various  modes  of 
dividing  the  muscles.  Some,  and  in  particular  Winslow,  have  ar- 
ranged them  according  to  their  uses.  Albinus,  Sabatier,  Boyer, 
and  Bichat,  have  arranged  them  according  to  the  different  parts  of 
the  body  which  they  occupy,  and  each  of  these  parts  has  received 
the  name  of  7'eglon.  In  the  following  pages  the  muscles  will  be 
described  in  the  order  in  which  they  should  be  dissected. 


CHAPTER  SECOND. 

OF  THE  MUSCLES  IN  PARTICULAR. 
MUSCLES  OF  THE  TRUNK. 

MUSCLES  OF  THE  BACK. 

800.  Before  describing  the  muscles  of  the  back,  it  is  neces- 
sary to  speak  of  the  Ligamentum  nuchcB,  which  is  a  very  elon- 
gated, narrow  fibrous  cord,  formed  of  pretty  close  parallel  fibres, 
which  it  is  often  very  difficult  to  distinguish  from  the  aponeu- 
roses of  the  trapezius,  attached  to  it.  It  arises  from  the  se- 
venth cervical  vertebra,  and  ascends  between  the  trapezius, 
splenius  and  complexus,  to  be  attached  to  the  external  occipital 
protuberance.  From  its  anterior  part,  it  furnishes  a  cellular  pro- 
longation, which  proceeds  as  far  as  the  external  occipital  ridge, 
and  to  the  spinous  processes  of  the  cervical  vertebrae ;  but  this  pro- 
longation is  entirely  destitute  of  fibres,  and  has  the  appearance  of 
a  septum  which  separates  the  posterior  cervical  muscles  from  each 
other.     Posteriorly,  this  ligament  lies  directly  under  the  skin. 

The  first  layer  of  muscles  comprehends  the  Trapezius  and  Lcl~ 
tissimus  dorsi. 

OF  THE  TRAPEZIUS  OE  CUCULLARIS. 

801 .  The  Trapexius  is  a  thin  triangular  muscle,  situated  at  the 
posterior  part  of  the  neck  and  back,  and  at  the  upper  part  of  the 
shoulder.  It  arises  from  the  inner  third  of  the  upper  curved  line 
of  the  occipital  bone,  from  the  whole  length  of  the  ligamentum 
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nuchoe,  the  spinous  processes  of  the  seventh  cervical,  and  all  the 
dorsal  vertebrce,  as  well  as  from  the  interspinal  ligaments  by  which 
they  are  connected.  All  these  origins  take  place  by  aponeuroses  ; 
that  from  the  occipital  bone  presents  a  thin  and  broad  aponeurosis, 
the  fibres  of  which  are  frequently  more  than  an  inch  in  length. 
Along  the  ligamentum  nuchse  the  fibres  of  these  aponeuroses  are 
very  short ;  but  from  the  sixth  cervical  to  the  third  dorsal  vertebra 
inclusive,  they  acquire  considerable  size,  and  form  a  membrane 
which  represents  the  half  of  an  ellipse  ;  they  then  shorten  again,  to 
be  elongated  a  second  time  at  the  lower  part  of  the  back,  where 
there  is  observed  a  triangular  and  pretty  long  aponeurosis.  The 
fleshy  fibres  succeed  these  aponeuroses  ;  those  which  come  from 
the  occipital  bone  and  ligamentum  nuchae,  descend  obliquely  out- 
wards and  forwards,  turn  vipon  themselves,  and  terminate  at  the 
outer  third  of  the  posterior  edge  of  the  clavicle  ;  those  which  arise 
from  the  last  cervical  vertebra  and  the  upper  dorsal  are  shorter 
than  the  others,  and  proceed  horizontally  outwards,  to  be  attached 
to  the  acromion,  the  acromio-clavicular  ligament,  and  the  spine  of 
the  scapula,  by  long  aponeurotic  fibres,  very  strong  and  distinct. 
All  the  others,  which  are  the  more  oblique  the  lower  they  are, 
ascend  outwards  toward  the  inner  extremity  of  the  spine  of  the 
scapula,  and  there  degenerate  into  a  triangular  aponeurosis,  whose 
summit  is  attached  to  a  small  tuberosity ;  this  aponeurosis  slides, 
with  the  assistance  of  a  very  loose  cellular  tissue,  over  a  bony  sur- 
face of  the  same  form. 

802.  The  posterior  surface  of  this  muscle  is  entirely  covered  by 
the  skin,  from  which  it  is  separated  by  a  cellular  tissue  containing 
little  fat,  and  denser  above  than  below.  The  anterior  surface  is 
applied,  at  its  upper  and  inner  part,  upon  the  complexus  muscle ; 
farther  down,  upon  the  splenius,  levator  anguli  scapulae,  and  ser- 
ratus  posticus  superior.  At  its  lower  part,  it  covers  the  supra-spi- 
natus,  infra-spinatus,  rhomboideus,  latissimus  dorsi,  sacro-lumbalis 
and  longissimus  dorsi  muscles,  and  the  inner  extremity  of  the  spine 
of  the  scapula.  The  layer  of  cellular  tissue  interposed  between  it 
and  these  different  parts  is  in  general  rather  thin,  excepting  toward 
the  supra-spinatus  muscle. 

803.  When  the  whole  of  the  trapezius  contracts  at  once,  it  car- 
ries the  shoulder  and  clavicle  backwards.  Its  upper  fibres  elevate 
the  tip  of  the  shoulder  directly,  the  lower  indirectly.  When  both 
trapezii  act  together,  the  two  scapulae  are  brought  nearer  each  other, 
and  carried  backwards.  When  the  shoulder  is  fixed,  it  extends 
the  head,  and  inclines  it  laterally. 

804.  To  dissect  the  trapezius,  a  large  block  is  to  be  put  under 
the  thorax  of  the  subject,  whose  head  and  arms  shovild  be  allowed 
to  hang  downwards.  An  incision  is  to  be  made  through  the 
skin  from  the  external  occipital  protuberance,  along  the  spinous 
processes  of  the  vertebrae  to  the  upper  part  of  the  loins,  and  ano- 
ther incision  from  this  one,  and  perpendicular  to  it,  opposite  the 
first  dorsal  vertebra  to  the  acromion. 
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By  these  incisions  there  are  two  flaps  which  must  be  successive- 
ly dissected  ;  the  upper,  from  below  upwards,  and  the  lower  from 
above  downwards,  always  taking  care  to  follow  the  direction  of  the 
fibres.  When  the  upper  flap  is  being  dissected,  the  shoulder 
should  be  drawn  downwards,  when,  on  the  contrary,  the  lower  flap 
is  to  be  dissected,  the  shoulder  is  to  be  drawn  upwards  and  for- 
wards. 


OF  THE  LATISSIMUS  DOKSI. 

805.  The  lafissimus  dorsi  is  a  broad,  thin,  flat  muscle,  very  ir- 
regularly quadrilateral,  situated  upon  the  posterior,  lateral,  and  in- 
ferior region  of  the  trunk,  extending  from  the  lower  part  of  the 
back  to  the  arm,  passing  over  the  inferior  angle  of  the  scapula,  and 
the  posterior  part  of  the  axilla.  The  greater  part  of  its  fleshy 
fibres  are  inserted  along  the  outer  edge  of  a  strong  aponeurosis, 
which  is  contracted  at  its  upper  part,  but  very  broad  below, 
where  it  is  incorporated  with  that  of  the  serratus  posticus  inferior, 
and  the  obliquus  internus  abdominis.  This  aponeurosis,  which  is 
formed  of  fibres  interlaced  in  all  directions  below,  and  following 
the  direction  of  the  fleshy  fibres  above,  arises  from  the  last  five, 
six,  seven,  or  eight  spinous  processes  of  the  back,  from  all  those  of 
the  loins  and  sacrum,  from  the  asperities  of  the  sacral  grooves,  and 
from  the  posterior  part  of  the  iliac  crest,  where  it  is  continuous  with 
aponeurotic  fibres  of  the  glutaeus  maximus  and  sacro  spinalis.  The 
other  fleshy  fibres  of  the  latissimus  dorsi  come  from  the  outer  sur- 
face of  the  last  three  or  four  ribs  by  digitations,  at  first  aponeu- 
rotic, which  are  laid  the  one  over  the  other  so  as  to  present  an  im- 
bricated appearance  from  above  downwards,  and  which  are  inter- 
laced with  digitations  of  the  obliquus  externus  abdominis,  with 
which  they  form  a  pretty  acute  angle. 

After  thus  commencing,  the  fibres  of  the  muscle,  which  are  so 
much  the  shorter  and  less  oblique  the  higher  they  are,  converge 
and  proceed  to  the  lower  angle  of  the  scapula,  the  upper  fibres 
passing  horizontally  outwards,  and  those  of  the  costal  digitations 
ascending  almost  vertically.  When  arrived  there,  the  muscle  pre- 
sents little  breadth,  but  much  thickness,  and  often  receives  a  small 
fleshy  bundle  from  the  scapula  ;  then  contracting  considerably,  it 
continues  its  progress  upwards  and  outwards,  at  first  applied  upon 
the  teres  major,  it  afterwards  turns  round  it,  so  as  to  be  nearly  co- 
vered in  its  turn  by  that  muscle. 

Lastly,  arrived  in  the  vicinity  of  the  humerus,  the  fleshy  fibres 
of  the  latissimus  dorsi  give  rise  to  a  tendon  about  three  inches 
long  and  an  inch  broad.  This  tendon  is  turned  from  below  up- 
wards, and  from  behind  forwards,  over  the  lower  edge  of  the  teres 
major,  whose  direction  it  crosses  a  little.  Its  lower  part  receives 
the  fleshy  fibres  of  the  upper  part  of  the  muscle,  and  its  upper  part 
those  from  below.     At  first,  contiguous  with  the  tendon  of  the 
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teres  major,  separated  from  it  by  cellular  tissue,  and  afterwards  by 
a  small  synovial  capsule,  it  soon  unites  with  it  to  be  inserted  at 
the  same  time  into  the  posterior  lip  of  the  bicipital  groove.  An 
aponeurotic  band  about  two  lines  broad,  descends  from  the  small 
tuberosity  of  the  humerus  to  these  tendons,  which  send  out  from 
their  lower  edge  another  fibrous  expansion  which  throws  itself  in- 
to the  brachial  aponeurosis,  and  some  bvmdles  which  line  the 
bicipital  groove  in  conjunction  with  the  tendon  of  the  pectoralis 
major. 

806.  The  poste7'ior  surface  of  the  body  of  this  muscle  is  every- 
where covered  by  the  integuments,  excepting  at  its  upper  and 
inner  part,  where  it  is  subjacent  to  the  trapezius.  The  anterior 
surface  covers  the  oblique  muscles  of  the  abdomen,  the  serratus 
posticus  inferior,  sacro- spinalis,  levatores  costarum,  the  inferior 
intercostal  muscles,  the  serratus  magnus,  rhomboideus,  teres  ma- 
jor, infra-spinatus,  the  lower  ribs,  and  the  inferior  angle  of  the 
scapula. 

807-  The  anterior  surface  of  its  tendon,  united  with  that  of  the 
teres  major,  is  in  connexion  with  the  axillary  vessels,  the  brachial 
plexus,  and  the  coraco-brachialis.  The  posterior  is  contiguous 
to  the  upper  and  inner  part  of  the  humerus,  where  a  thin  synovial 
capsule  facilitates  its  motions. 

808.  The  latissimus  dorsi  carries  the  arm  backwards  by  lower- 
ing it,  and  making  it  turn  upon  its  axis  from  without  inwards.  It 
also  draws  the  tip  of  the  shoulder  backwards  and  downwards.  It 
applies  the  inferior  angle  of  the  scapula  against  the  thorax,  and 
brings  the  arm  strongly  against  the  walls  of  that  cavity  when  it 
acts  simviltaneously  with  the  pectoralis  major.  When  a  person 
is  suspended  by  the  hands,  and  an  effort  is  made  to  raise  himself, 
it  pulls  the  trunk  upon  the  arms.  By  taking  its  fixed  point  upon 
the  humerus,  it  can  also  raise  the  ribs  to  which  it  is  attached,  and 
thus  become  a  muscle  of  inspiration.  Lastly,  it  is  a  tensor  of  the 
aponeurosis  which  covers  the  sacro -spinalis  muscle,  whose  contrac- 
tions it  thus  favours. 

809-  For  the  dissection  of  this  muscle  an  incision  should  be 
made  along  the  mesial  line,  from  the  termination  of  that  for 
the  trapezius,  to  the  lower  part  of  the  sacrum.  The  upper  part 
of  the  muscle  is  to  be  dissected  by  removing  the  lower  part 
of  the  trapezius,  in  doing  which,  the  cellular  membrane  be- 
tween these  two  parts  is  to  be  dissected  off  along  with  the  latter. 
Then  cut  through  the  skin  parallel  to  the  upper  margin  of  the 
muscle,  and  dissect  it  off  along  with  the  subjacent  cellular  tissue 
and  fat,  from  above  downwards  ;  the  dissector  must  always  re- 
member to  stretch  the  fibres  by  drawing  the  arm  outwards  when 
the  upper  fibres  are  being  dissected,  somewhat  upwards  for  the 
middle  fibres,  and  very  much  vipwards  for  the  lower. 

The  trapezius  and  latissimus  dorsi  being  removed,  the  next  layer 
presents  the  following  muscles. 
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OF  THE  nriOJISOIDEUS. 

810.  The  Rhomhoideus  (Musculi  Rhomhoidei  major  et  minor )^ 
is  a  broad  flat  muscle,  of  nearly  square  form,  occupying  the  upper 
part  of  the  back  and  lower  part  of  the  neck.  It  is  divided  by 
a  cellular  line  into  two  portions,  which  have  been  considered  as  dis- 
tinct muscles  ;  of  these,  the  upper  is  smaller,  the  lower  larger.  It 
arises  by  aponeurotic  fibres,  longer  below  than  above,  from  the 
lower  part  of  the  ligamentum  nuchsae,  the  spinous  process  of  the 
last  vertebra  of  the  neck,  those  of  the  first  four  or  five  dorsal  ver- 
tebras, and  from  the  corresponding  interspinal  ligaments.  The 
fleshy  fibres,  which  are  all  parallel,  descend  a  little  outwards,  to 
the  spinal  edge  of  the  scapula,  where  they  are  attached  superiorly 
and  inferiorly ;  but  in  the  middle,  they  are  inserted  along  a  sort 
of  aponeurotic  arch,  vertical  and  parallel  to  the  edge  of  the  scapu- 
la, with  which  it  is  only  connected  by  its  two  extremities,  being 
separated  from  it  in  the  rest  of  its  extent  by  cellular  tissue  tra- 
versed by  vessels. 

811.  The  jjosterior  surface  of  the  rhomboideus  is  in  a  great 
part  covered  by  the  trapezius ;  inferiorly  it  is  covered  by  the 
latissimus  dorsi,  and  between  these  two  muscles,  is  in  contact  with 
the  skin.  The  atiterior  surface  covers  the  serratus  posticus  su- 
perior, the  splenius,  sacro-spinalis,  and  part  of  the  intercostales 
externi;  it  is  also  applied  over  some  of  the  ribs.  Its  upper  edge 
is  covered,  in  nearly  its  whole  extent,  by  the  levator  anguli  sca- 
pulae. 

812.  The  principal  action  of  the  rhomboideus  is  to  bring  the 
scapula  toward  the  trunk ;  it  also  lowers  the  tip  of  the  shoulder, 
by  bringing  the  lower  angle  of  the  scapula  toward  the  vertebral 
column. 

813.  This  muscle  is  exposed  by  making  an  incision  through  the 
trapezius,  from  about  the  middle  of  the  base  of  the  scapula,  obliquely 
upwards  to  the  spinous  process  of  the  second  dorsal  vertebra.  The 
trapezius  is  to  be  removed  by  dissecting  in  the  direction  of  the 
fibres  of  the  rhomboideus,  which  should  be  stretched  by  drawing 
the  shoulder  downwards  and  forwards. 


OF  THE  LEVATOR  ANGULI SCAPULA. 

(Angular is  Scapulce.) 

814.  This  long  and  thick  muscle  is  situated  at  the  lateral  and 
posterior  part  of  the  neck.  It  is  attached  to  the  posterior  tuber- 
cles of  the  transverse  processes  of  the  first  three,  four  or  five  cer- 
vical vertebrse,  by  as  many  small  tendons,  frequently  united  with 
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the  splenius  and  scalenus  posticus.  Each  of  these  tendons  gives 
rise  to  a  fleshy  bundle  ;  that  of  the  atlas  is  the  longest  and  thick- 
est ;  the  others  become  more  slender  as  they  are  more  inferior. 
They  are  at  first  isolated,  but  unite  below  into  a  single  bundle, 
which  descends  obliquely  backwards  and  outwards,  to  be  inserted 
by  short  tendinous  hbres,  into  the  posterior  angle  of  the  scapula, 
and  the  inner  part  of  its  upper  edge. 

815.  Its  outer  surface  is  covered  at  its  upper  part  by  the  ster- 
no-cleido-mastoideus,  in  the  middle  by  the  skin,  and  below  by 
the  trapezius.  The  hmer  is  applied  upon  the  serratus  posti- 
cus superior,  sacro-lumbalis,  transversalis  colli  and  splenius. 
Its  posterior  edge  covers  a  portion  of  the  upper  edge  of  the  rhom- 
boideus. 

816.  This  muscle  depresses  the  tip  of  the  shoulder  by  raising 
the  posterior  angle  of  the  scapula,  which  it  causes  to  perform  a  ro- 
tatory motion.  When  it  acts  in  concert  with  the  trapezius,  the 
shoulder  is  directly  raised.  It  may  also  incline  the  neck  to  its 
side,  or  fix  it  in  the  erect  position,  when  it  acts  in  conjunction  with 
its  fellow. 

817-  The  dissection  of  this  muscle  is  effected,  by  removing  the 
upper  portion  of  the  trapezius  from  its  attachments  to  the  spine  of 
the  scapula  and  the  clavicle,  and  dissecting  it  inwards ;  by  this 
means  the  lower  part  of  the  muscle  is  exposed  ;  if  now  the  dissec- 
tor stretches  the  muscle  by  drawing  down  the  upper  angle  of  the 
scapula,  he  can  easily  expose  the  rest  of  the  muscle  by  successively 
removing  the  skin  which  covers  its  middle  part,  and  the  superior 
extremity  of  the  sterno-mastoid  which  covers  its  upper  part. 


OF  THE  SERRATUS  POSTICUS  SUPERIOR. 

818.  This  muscle,  which  is  situated  at  the  upper  part  of  the 
back,  is  of  an  irregularly  quadrilateral  form,  flat  and  very  thin.  It 
is  attached  to  the  lower  part  of  the  ligamentum  nuchse,  to  the 
spinous  processes  of  the  last  cervical,  and  two  or  three  of  the  upper 
dorsal  vertebrae,  by  a  very  delicate  aponeurosis,  extending  to  the 
half  of  its  length,  that  is  to  say,  to  opposite  the  outer  edge  of  the 
splenius  and  sacro-lumbalis,  and  mingling  a  little  with  the  inser- 
tions of  the  rhomboideus,  trapezius  and  splenius.  The  fibres  of 
this  aponeurosis  are  parallel  and  directed  obliquely  from  above 
downwards  and  from  within  outwards  ;  the  fleshy  fibres  follow  the 
same  direction,  and  separate  into  four  digitations,  which  are  at- 
tached to  the  outer  surface  and  upper  edge  of  the  second,  third, 
fourth,  and  fifth  ribs,  the  farther  from  their  angle  the  lower  they 
are.  Sometimes  there  are  only  three  of  these  digitations ;  in  other 
cases  there  are  five.  They  always  terminate  by  short  aponeurotic 
fibres. 
■   819.  The  jiosterior  surface  of  this  muscle  is  in  connexion  with 


MUSCLES  OF  THE  BACK.  247 

the  rhomboideus,  angularis  scapulae,  serratus  magnus  and  trape- 
zius. The  anterior  is  applied  upon  the  splenius,  longissimus 
dorsi,  transversalis,  sacro-lumbalis,  the  ribs  and  external  intercostal 
muscles. 

820.  It  raises  the  ribs  to  which  it  is  attached,  and  is  consequent- 
ly subservient  to  inspiration.  It  also  keeps  down  in  some  measure 
the  vertebral  muscles  over  which  it  passes. 

821 .  This  muscle  is  exposed,  by  cutting  through  the  rhomboi- 
deus near  its  insertion  into  the  base  of  the  scapula,  and  dissecting  it 
towards  the  spine  ;  then,  by  drawing  the  scapula  from  the  side  of 
the  thorax,  the  digitations  of  the  serratus  will  be  exposed  covered 
with  loose  cellular  membrane  which  must  be  removed. 


OF  THE  SERRATUS  POSTICUS  INFERIOR. 

822.  It  is  broader  than  the  preceding,  but  equally  thin,  and 
has  nearly  the  same  form.  It  is  situated  at  the  lower  part  of  the 
back,  and  in  the  lumbar  region.  Arising  from  the  last  two  spinous 
processes  of  the  back,  and  the  first  three  of  the  loins,  as  well 
as  from  the  corresponding  interspinal  ligaments,  by  a  broad  apo- 
neurosis, with  parallel  fibres  directed  obliquely  upwards  and  out- 
wards, which  is  partly  confounded  with  that  of  the  latissimus  dorsi, 
it  divides,  after  a  short  passage,  into  four  very  distinct  bundles. 
The  first,  which  is  very  broad,  is  attached  to  the  outer  lip  of  the 
lower  edge  of  the  second  false  rib,  over  an  extent  of  four  or  five  in- 
ches, and  by  its  lower  border  covers  the  upper  edge  of  the  third. 
The  other  three,  which  become  successively  narrower  and  shorter, 
are  attached  in  the  same  manner ;  but  are  directed  upon  the 
ribs  farther  from  the  angle  than  the  first,  so  that  the  fourth  is  at- 
tached not  only  to  the  bony  part,  but  also  to  the  cartilage,  of  the 
last  rib.  Their  edges  also  overlap  each  other,  presenting  the  ap- 
pearance of  imbrication,  to  use  the  language  of  botanists. 

823.  The  posterior  surface  is  covered  by  the  latissimus  dorsi. 
The  anterior  rests  upon  the  three  last  ribs,  the  corresponding  ex- 
ternal intercostal  muscles,  and  posterior  lamina  of  tlie  aponeu- 
rosis of  the  transversalis  abdominis,  which  separates  it  from  the 
sacro-spinales. 

824.  It  lowers  the  ribs  to  which  it  is  attached,  and  thus  contri- 
butes to  exspiration.  It  is  in  some  measure  an  antagonist  of  the 
preceding  muscle. 

825.  The  fleshy  part  of  this  muscle  must  be  first  exposed  by 
cutting  through  the  outer  and  lower  part  of  the  latissimus  dorsi, 
and  dissecting  it  towards  the  spine.  The  tendon  of  the  serra- 
tus will  be  found  incorporated  with  that  to  which  the  latissimus 
dorsi  is  attached. 
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OF  THE  VERTEBRAL  APONEUROSIS. 

826.  These  two  muscles  are  united  by  an  aponeurosis  so  thin  as 
to  be  absolutely  transparent,  and  almost  to  disappear  by  desic- 
cation. It  is  fixed  to  the  upper  edge  of  the  one,  and  lower 
of  the  other;  but  is  also  attached  externally  to  the  angles  of 
the  ribs,  and  internally  to  the  spinous  processes.  Its  form  is  con- 
sequently that  of  a  very  elongated  quadrilateral  plane;  its  fibres 
are  in  general  indistinct,  and  interlaced  with  each  other  in  the 
direction  of  the  aponeurosis ;  at  the  upper  and  lower  parts,  how- 
ever, there  are  some  transverse  fibres  which  are  more  distinct,  and 
run  in  a  direction  parallel  to  those  of  the  serrati  postici  muscles. 
This  aponeurosis  keeps  down  the  vertebral  muscles  behind,  which 
are  thus  inclosed  in  a  sort  of  sheath,  bony  before,  and  membra- 
nous in  the  other  direction. 


OF  THE  SFLENIUS. 

(MuscuJi  Splenius  Capitis  et  Splenitis  Cervicis.) 

827.  The  splenius  is  an  elongated,  flat,  although  pretty  thick 
muscle,  much  broader  above  than  below,  situ^ated  obliquely  at  the 
back  of  the  neck  and  upper  part  of  the  back.  It  arises  by  aponeu- 
rotic fibres,  which  are  longer  below  than  above,  from  the  spinous 
processes  of  the  first  five  or  six  dorsal  vertebrae,  from  their  inter- 
spinal ligaments,  from  the  spinous  process  of  the  last  cervical  ver- 
tebra, and  from  the  ligaraentum  nuchse,  as  far  as  the  third  cer- 
vical vertebra.  From  these  diiferent  points  of  attachment,  the 
fleshy  fibres  arise,  which  form  a  bundle  whose  thickness  and  breadth 
continue  to  increase  as  it  recedes  from  them.  It  ascends  outwards, 
leaving  between  it  and  its  fellow  a  triangular  interval,  in  which  the 
complexus  is  seen.  On  arriving  at  the  middle  part  of  the  neck,  it 
separates  into  two  portions.  The  lower  and  outer  of  these,  which 
bears  the  name  of  splenitis  cervicis,  is  narrower,  and  is  itself  divid- 
ed into  three  small  bundles,  which  are  attached  by  an  equal  num- 
ber of  thin  and  slender  tendons,  longer  internally  than  externally, 
to  the  transverse  processes  of  the  three  upper  cervical  vertebra?, 
where  they  are  often  confounded  Avith  the  tendons  of  the  trans- 
versalis  colli,  levator  anguli  scapulae,  scalenus  posticus,  and  first 
inter  transversus  colli.  The  other  portion,  which  is  superior  and 
internal,  is  called  the  splenius  capitis ;  it  is  larger,  continues 
to  ascend,  and  terminates,  by  short  aponeurotic  fibres,  at  the  outer 
half  of  the  rough  impression  observed  between  the  two  curved  lines 
of  the  occipital  bone,  at  the  mastoid  portion,  and  the  whole  outer 
edge  of  the  mastoid  process  of  the  temporal  bone,  belov.^  the  inser- 
tion of  the  sterno-cleido-mastoideus. 

828.  The  posterior  surface  of  the  splenius  is  covered  above  by 
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the  sterno-cleido-mastoideus ;  in  the  middle,  by  the  tra}3ezius  and 
levator  anguli  scapulse ;  below,  by  the  serratus  posticus  superior, 
and  rhomboideus.  The  anterior  surface  Hes  upon  the  com- 
plexus,  longissimus  dorsi,  trachelo  mastoideus  and  transversalis 
colli. 

829.  The  splenius  extends  the  head,  inclining  it  laterally,  and 
impresses  upon  it  a  rotatory  motion  which  turns  the  face  to  one 
side.  When  the  two  muscles  act  together,  they  extend  the  head 
directly. 

830.  This  muscle  is  exposed :  the  upper  part,  by  the  removal 
of  the  upper  portions  of  the  trapezius  and  sterno-mastoid  muscles  ; 
the  lower,  by  the  removal  of  the  serratus  posticus  superior. 

The  following  are  the  muscles  of  the  third  layer : 

OF  THE  LONGISSIMUS  DORSI  AND  SACRO-LUMB ALTS. 

831.  These  two  muscles  are  intimately  incorporated  below,  where 
they  constitute  a  very  strong  and  thick  fleshy  bundle,  a  little  flat- 
tened, contracted  below,  and  broader  above,  which  fills  the  whole 
space  that  exists  between  the  lower  part  of  the  sacrum  and  the 
twelfth  rib;  opposite  the  latter  they  may  be  separated  from  each 
other  :  the  longissimus  dorsi  is  the  internal,  and  more  voluminous  ; 
the  s  aero- lumbal  is  the  external,  and  more  slender. 

832.  A  broad,  strong,  dense,  and  thick  aponeurosis,  of  a  white 
and  glistening  appearance,  formed  of  fibres  interlaced,  and  separat- 
ed, from  space  to  space,  by  apertures  traversed  by  nerves  and  ves- 
sels, covers  the  whole  of  this  mass  behind.  Attached  to  the  poste- 
rior part  of  the  iliac  crest,  the  sides  of  the  notch  which  terminates 
the  sacral  canal,  the  whole  middle  ridge  of  the  sacrum,  the  spinous 
processes  of  the  lumbar  and  last  dorsal  vertebrce,  as  well  as  to  the 
corresponding  interspinal  ligaments,  this  aponeurosis  gives  origin 
to  the  greater  part  of  the  fibres  of  this  muscular  mass,  is  prolonged 
much  higher  on  the  longissimus  dorsi  than  the  sacro-lumbalis, 
and  divides  into  a  considerable  number  of  narrow  bands,  whose 
neighbouring  edges  are  connected  by  a  more  or  less  thin,  and  trans- 
parent aponeurotic  membrane. 

833.  But  the  fleshy  mass  of  which  we  speak,  does  not  derive  its 
origin  from  this  aponeurosis  alone  ;  it  arises  from  the  sacrum  by  a 
pointed  prolongation,  which  covers  the  posterior  surface  of  that 
bone  from  the  end  of  the  sacral  canal,  and  which  is  particularly 
attached  to  its  three  upper  transverse  processes.  It  arises  also,  by 
small  tendons,  from  the  spinous  processes  of  the  three  or  four  last 
vertebra,  from  the  sacro-iliac  ligament,  and  from  the  inner  and  pos- 
terior part  of  the  crest  of  the  ilium ;  from  these  different  places 
the  fleshy  fibres  ascend  almost  vertically. 

83i.  The  Longissimus  Dorsi  is  extended  at  the  posterior  part 
of  the  trunk,  from  the  preceding  bundle  to  the  upper  part  of 
the  back,  between  the  sacro-lumbalis  and   sBinahs  dorsi.     It  is 
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elongated,  a  little  flattened,  very  thick  and  somewhat  square  be- 
low, slender,  and  terminating  in  a  point  above.  It  divides,  as  it 
ascends,  into  a  great  number  of  fleshy  tongues,  ending  in  tendons, 
which  form  two  distinct  rows,  one  externally  on  the  side  of  the 
sacro-lumbalis,  the  other  internally  along  the  vertebral  column. 

The  tongues  of  this  latter  row,  which  are  larger  than  the  others, 
and  more  distinct  in  the  back  than  in  the  loins,  have  tendons  so 
much  the  longer  and  more  slender  the  higher  they  are,  and  are  at- 
tached, to  the  number  of  twelve,  to  the  transverse  processes  of  the 
vertebrae  of  the  back.  The  tongues  of  the  second  row,  on  the  con- 
trary, are  thinner,  flat,  and  so  much  the  longer  and  less  fleshy  the 
higher  they  are ;  they  are  in  number  eleven,  eight,  or  seven,  and 
are  attached  to  the  lower  edge  of  as  many  of  the  upper  ribs,  near 
their  articulation  with  the  transverse  processes.  This  attachment 
to  the  ribs  takes  place  by  means  of  small  flat  and  almost  aponeu- 
rotic tendons,  particularly  thin  below,  in  which  direction  they  are 
more  distant  from  the  articulation  than  above. 

Frequently,  the  longissimus  dorsi  sends  a  thin,  slender  elongated 
tendon,  which  ascends  towards  the  neck  and  sometimes  reaches 
the  head,*  or  is  confounded  with  one  of  the  complexi  or  with  the 
splenius. 

835.  The  internal  surface  of  the  longissimus  dorsi  covers  the 
semispinalis  dorsi  and  multifidus  spinas,  and  is  in  contact  with  the 
complexus  and  transversalis  colli ;  the  external  is  contiguous  to 
the  sacro-lumbalis  ;  the  anterior  is  applied  upon  the  levatores  cos- 
tarum,  the  ribs,  the  transverse  processes,  the  posterior  costo-trans- 
verse  ligaments,  the  dorsal  vessels  and  nerves,  and  a  portion  of  the 
external  intercostal  muscles ;  lastly,  the  posterior  surface  corre- 
sponds to  the  aponeurosis  of  the  obliquus  internus  and  transversa- 
lis of  the  abdomen,  the  inferior  and  superior  serrati,  the  aponeuro- 
sis which  goes  from  the  one  to  the  other,  the  latissimus  dorsi, 
trapezius,  rhomboideus,  and  splenius. 

836.  The  Sacro-lumbalis  is  elongated,  thick,  pyramidal,  more 
developed  below  than  above,  separated  from  the  longissimus  dorsi 
merely  by  an  adipose  line,  and  directed  somewhat  obliquely  from 
below  upwards  and  from  within  outwards. 

The  fleshy  fibres  of  the  sacro-lumbalis  which  come  from  the 
common  mass,  that  is  to  say,  from  the  posterior  part  of  the  iliac 
crest  and  from  the  aponeurosis,  ascend  almost  vertically  and  termi- 
nate at  the  six  last  ribs  by  five,  six,  or  seven  flat  tendons,  which 
are  inserted  below  the  angle  of  these  ribs. 

Twelve  other  small  internal,  elongated,  slender  tendons,  so  much 
the  shorter  and  thicker  the  lower  they  are,  arise  from  above  the 
angle  of  all  the  ribs.  Each  of  them  gives  rise  to  a  fleshy  bundle, 
which  is  confounded  with  those  in  its  vicinity,  after  having  ascend- 
ed obliquely  upon  the  angle  of  the  ribs  ;  these  bundles  continue 
the  body  of  the  muscle,  which,  without  them,  would  cease  at  the 
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middle  of  the  thorax.  After  uniting  with  each  other,  these  pro- 
cesses ascend  obliquely  outwards,  and  terminate  in  tendons  at  first 
united  by  their  neighbouring  edges,  so  as  to  form  a  sort  of  mem- 
brane, then  isolated,  and  becoming  longer  and  more  slender  the 
higher  they  are.  These  tendons,  which  cover  the  posterior  sur- 
face of  the  fleshy  bundles,  are  attached  below  the  angle  of  the  up- 
per ribs  and  to  the  tuberosity  of  the  iirst,  as  well  as  to  the  summit 
of  the  last  four  or  five  transverse  processes  of  the  neck.  This  por- 
tion of  the  mviscle  has  received  the  name  o£  Cervicalis  Descendens. 

837.  The  posterior-  surface  of  the  sacro-lumbalis  has  the  same 
connexions  as  that  of  the  longissimus  dorsi.  The  anterior  sur- 
face covers  the  aponeurosis  of  the  transversalis  abdominis,  the  ribs, 
the  external  intercostal  muscles,  the  longissimus  dorsi  and  trans- 
versalis colli.  The  inner  surface,  is  applied  against  the  longissimus 
dorsi,  being  only  separated  from  it  by  branches  of  the  dorsal 
nerves.  Its  outer  edge,  between  the  pelvis  and  thorax,  corresponds 
to  the  point  of  junction  of  the  posterior  and  middle  laminae  of  the 
aponeurosis  of  the  transversalis  abdominis. 

838.  These  two  muscles  prevent  the  vertebral  column  from 
yielding  to  the  weight  of  the  organs  placed  before  it,  which 
would  tend  to  drag  it  forwards ;  they  bend  it  backwards  when  they 
act  in  conjunction  with  those  of  the  opposite  side,  and  laterally 
when  acting  singly.  The  sacro-lumbalis  may  serve  to  depress  the 
lower  ribs  in  particular,  or  to  raise  the  upper,  according  as  it  acts 
from  the  lumbar  region  or  from  the  cervical.  The  longissimus 
dorsi  fixes  the  transverse  processes,  tending  to  lower  them  upon  the 
pelvis,  and  concurs  in  this  manner,  with  the  semi-spinalis  dorsi  and 
multifidus  spinae  to  keep  the  vertebral  column  erect. 

839.  The  longissimus  dorsi  and  sacro-lumbalis  are  exposed  :  in- 
feriorly,  by  removing  the  fascia  lumborum  and  inferior  serratus  ; 
in  the  middle,  by  removing  the  vertebral  aponeurosis,  and  then  the 
superior  serratus  ;  and  above,  by  dissecting  away  the  splenius.  A 
cellular  and  adipose  line,  together  with  some  vessels  and  nerves, 
indicates  the  division  between  the  longissimus  dorsi  and  sacro-lum- 
balis, which  require  to  be  separated  from  each  other  for  the  pur- 
pose of  examining  the  external  attachments  of  the  one,  and  inter- 
nal attachments  of  the  other. 


OF   THE   SPINALIS   DORSI. 

840.  This  muscle  is  applied  upon  the  lateral  surfaces  of  the 
spinous  processes,  from  the  third  or  fourth  dorsal  vertebra,  to  the 
first  or  second  lumbar.  It  arises  by  three,  four,  five,  six,  seven, 
or  eight  tendons,  sometimes  split,  so  much  the  longer  and  stronger 
the  higher  they  are,  from  the  spinous  processes  of  the  dorsal  ver- 
tebrae, from  the  second  to  the  ninth.  From  these  tendons  arise 
the  fleshy  fibres,  which  form  thin  narrow  fasciculi,  broader  in  the 
middle  than  at  the  extremities,  convex  externally,  concave  internally.  - 
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After  intermin;v]ing  in  various  ways,  and  even  sometimes  after  be- 
ing almost  entirely  confounded,  tliey  terminate  by  four  or  five  ten- 
dons, the  lowest  of  which  is  the  longest  and  strongest,  which  are 
attached  to  the  two  or  three  last  dorsal,  and  two  first  lumbar 
vertebrae.  They  frequently  receive  accessory  fleshy  fibres,  which 
come  to  them  from  the  longissimus  dorsi. 

841.  This  muscle,  by  bringing  nearer  to  each  other  the  spinous 
processes  to  which  it  is  attached,  contributes  to  extend  the  verte- 
bral column,  and  sometimes  to  incline  it  a  little  to  either  side,  when 
only  one  muscle  acts. 

842.  This  muscle  is  exposed  at  the  same  time  as  the  longissimus 
dorsi,  to  which  it  is  intimately  connected :  it  must,  however,  be  se- 
parated from  it  by  cutting  the  connexions,  in  order  to  show  the 
attachment  of  the  longissimus  dorsi  to  the  transverse  processes  of 
the  dorsal  vertebrse. 


OF  THE  TRANSVERSALIS  COLLI. 

843.  The  Transversalis  Colli  (Transversys  Cervicis),  is  si- 
tuated on  the  posterior  and  lateral  parts  of  the  neck,  and  upper 
part  of  the  back.  It  is  slender,  elongated,  flattened  from  within 
outwards,  thinner  at  its  extremities  than  in  the  middle,  and  arises, 
most  commonly,  by  six  small  tendons,  from  the  transverse  pro- 
cesses of  the  eighth,  seventh,  sixth,  fifth,  fourth,  and  third  dorsal 
vertebrae.  These  tendons  are  so  much  the  longer  the  lower  they 
are,  and  cross  at  right  angles  those  of  the  longissimus  dorsi.  They 
ascend  almost  vertically,  and  are  replaced  by  fleshy  tongues  which 
cover,  and  are  incorporated  with,  each  other.  These  tongues, 
in  their  turn,  are  terminated  by  tendons  similar  to  the  preceding, 
but  so  much  longer  the  higher  they  are  ;  they  are  accompanied  by 
the  fleshy  fibres  as  far  as  their  insertion ;  they  are  attached  to  the 
lower  part  of  the  posterior  tubercle  of  the  transverse  processes  of 
the  sixth,  fifth,  fourth,  third,  and  second  cervical  vertebrae,  so  that 
the  muscle  is  not  connected  with  the  two  first  dorsal,  or  last  cer- 
vical vertebra. 

844.  The  posterior  side  of  the  transversalis  colli  is  almost  con- 
founded above  with  the  trachelo-mastoideus  muscle.  In  the  mid- 
dle, it  is  covered  by  the  levator  anguli  scapulae,  and  the  serratus 
posticus  superior ;  and  below,  by  the  longissimus  dorsi,  with  which 
it  is  also  in  part  confounded.  Its  anterior  side  covers  the  trans- 
verse processes  of  the  vertebrae,  from  the  second  cervical  to  the 
eighth  dorsal.  Its  outer  surface,  which  inclines  a  little  backwards, 
corresponds  to  the  splenius,  levator  anguli  scapula,  and  cervicalis 
descendens  ;  the  inner  is  applied  upon  the  trachelo-mastoideus, 
complexus,  and  part  of  the  semi-spinalis  dorsi. 

845;  The  transversalis  colli  extends  the  vertebras  of  the  neck, 
and  inclines  them  to  its  own  side. 
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OF  THE  TRACHKLO-MASTOIDEUS. 

846.  The  Trachelo-Mastoideus  {Compleaus  Minor),  is  situated 
externally  of  the  complexus,  at  the  back  part  and  on  the  sides  of  the 
neck.  It  is  long,  slender,  flattened,  broader  above  than  below,  and 
arises  from  the  last  four  transverse  processes  of  the  neck,  and  three  or 
four  of  the  back,  by  tendinous  and  fleshy  tongvies,  which  are  al- 
most immediately  incorporated.  These  small  tendons,  which  vary 
very  much  in  size,  are  the  m.ore  distinct  the  lower  they  are.  The 
fleshy  fibres  by  which  they  are  succeeded,  form  by  their  union  a 
bvmdle  which  ascends  vertically,  becoming  broader,  to  the  mastoid 
process,  behind  which  it  is  inserted  by  a  flat  tendon  which  exi^sted 
for  some  time  previously  in  the  substance  of  the  muscle.  The 
muscle  is  frequently  intersected  by  aponeuroses,  varying  much  in 
their  number,  direction,  and  position  ;  or  it  receives,  in  the  middle 
of  its  inner  edge,  a  fleshy  band  which  is  sent  off'  by  the  longissimus 
dorsi. 

847-  The  posterior  surface  of  the  trachelo-mastoideus,  which 
inclines  outwards,  is  covered  above  by  the  splenius,  and  below  by 
the  transversalis  colli,  with  which  it  is  united.  The  anterior  sur- 
face is  applied  upon  the  complexus,  in  almost  its  whole  extent,  and 
especially  at  its  inner  part.  It  also  covers,  at  its  upper  part,  the 
obliqui  capitis,  the  posterior  extremity  of  the  digastricus,  and  the 
occipital  artery. 

848.  This  muscle  inclines  the  head  a  little  without  rotation, 
when  it  acts  by  itself,  or  reverses  it  slightly  when  both  muscles  act. 

849.  The  trachelo-mastoideus,  the  transversalis  colli,  and  the 
cervicalis  descendens,  (which  has  been  described  as  a  part  of  the 
sacro-lumbalis),  are  all  so  closely  connected  to  each  other,  that  they 
appear  but  one  mass,  occupying  the  lateral  part  of  the  cervical 
vertebrae  ;  but  if  carefully  examined,  they  will  be  found  merely 
united  by  cellular  substance,  by  cutting  which,  they  may  be  se- 
parated from  each  other  :  the  cervicalis  descendens  lies  on  the 
outside,  the  trachelo-mastoideus  on  the  inside,  and  the  transversalis 
colli  between  them. 


OF  THE  COMPLEXUS.* 

850.  The  Complexus  is  a  pretty  thick  elongated  muscle,  much 
broader  at  the  middle,  and  above  than  below,  where  it  is  pro- 
longed into  a  very  slender  point.  It  is  situated  under  the  splenius. 
It  arises  from  the  transverse  and  articular  processes  of  the  last  four 
or  five  cervical,  and  from  the  transverse  processes  of  the  first  four 
or  five  dorsal  vertebra,  by  as  many  small  tendons  whose  fibres  are 
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Strongly  interlaced  with  the  fleshy  fibres,  and  much  more  distinct 
below  than  above  ;  they  are  frequently  confounded  with  those  of 
the  tranversalis  colli.  It  also  frequently  arises,  by  other  small  ten- 
dons, from  the  spinous  processes  of  the  seventh  cervical  and  first 
two  dorsal  vertebrae. 

To  all  these  tendons  succeed  the  fleshy  fibres,  which,  from  being 
at  first  disposed  in  isolated  fasciculi,  are  soon  intimately  incorporat- 
ed. Those  which  come  from  the  third,  fourth,  and  fifth  transverse 
processes  of  the  back,  form  a  separate  band,  which  ascends  ob- 
liquely inwards,  and  terminates  anteriorly  by  a  small  tendon, 
broader  at  its  extremities  than  in  the  middle,  which  occupies  the 
middle  third  of  the  inner  edge  of  the  muscle,  and  sends  from  its 
upper  part  other  fleshy  fibres  which  ascend  to  the  occipital  bone. 
The  fleshy  fibres  which  proceed  from  the  transverse  processes  of 
the  neck  and  the  two  first  of  the  back,  ascend  less  obliquely,  and 
are  arrested  by  an  aponeurotic  intersection  in  the  form  of  the 
letter  V,  more  distinct  internally  than  externally,  and  directed 
transversely,  which  occurs  about  the  middle  of  the  muscle  and  oc- 
cupies its  whole  breadth.  From  the  upper  edge  of  this  intersec- 
tion proceed  other  fleshy  fibres  which  ascend  a  little  inwards,  and 
are  attached  to  the  inner  part  of  the  impression  which  is  observed 
between  the  two  curved  lines  of  the  occipital  bone,  by  aponeuroses 
prolonged  very  far  among  the  fleshy  fibres. 

851.  The  posterior  surface  of  the  complexus,  which  is  turned  a 
little  outwards,  is  covered  successively  from  above  downwards,  by 
the  trapezius,  spleniiis,  trachelo-mastoideus,  transversalis  colli,  and 
longissimus  dorsi.  The  anterior  surface  is  applied,  from  below 
upwards,  upon  a  part  of  the  semi-spinalis  colli,  upon  the  deep  cer- 
vical artery,  the  posterior  branches  of  the  cervical  nerves,  and  the 
posterior  recti  and  obliqui  of  the  head.  Its  inner  edge  is  separated 
inferiorly  to  a  distance  from  that  of  the  opposite  muscle,  but 
approaches  it  as  it  ascends,  and  from  about  the  middle  of  the  neck 
is  only  separated  by  a  line  of  cellular  tissue.  The  outer  edge  is 
free  from  the  second  vertebra  to  the  occipital  bone. 

852.  This  muscle  prevents  the  head  from  being  bent,  or  raises 
it  when  it  has  been  bent.  When  it  acts  by  itself,  it  extends  the 
head,  inclining  it  to  its  own  side,  and  turning  it  by  rotation  to  the 
opposite  side.  When  the  two  act  together,  the  head  is  directly 
extended. 

853.  When  the  trapezius  is  raised,  the  upper  part  of  this  muscle 
is  seen  between  the  splenii  by  their  separation  from  each  other  at 
the  third  cervical  vertebra.  This  upper  part  may  serve  as  a  guide 
for  exposing  the  rest  of  the  muscle,  removing  successively  from 
above  downwards  the  splenius,  the  sacro-lumbalis,  the  longissimus 
dorsi,  the  transversalis  colli  and  trachelo-mastoideus. 

The  preceding  muscles  being  removed,  the  fourth  layer  is 
brought  into  view. 
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OF  THE  SEMISPINALIS  COLLI,    SEMISPINALIS    DOKSI,    AND    MULTI- 

FIDUS  SPJN.E. 

854.  These  muscles  consist  of  a  number  of  small  fleshy  fasci- 
culi, situated  at  the  inner  part  of  each  vertebral  groove,  from  the 
axis  to  the  posterior  surface  of  the  sacrum,  extended  from  the 
transverse  processes  to  the  spinous  processes  of  all  the  vertebrae, 
frequently  confounded  with  each  other,  and  contracting  more  or 
less  intimate  unions  with  the  interspinales  dorsi  et  lumborum  and 
longissimus  dorsi.  Of  these  muscular  fasciculi,  some  are  super- 
ficial, the  others  deep  and  covered  by  the  former  The  superficial 
are  divided  into  two  muscles,  the  semispinalis  colli,  and  the  semi- 
spinalis  dorsi. 

855.  The  semispinalis  colli  arises  from  the  extremities  of  five  or 
six  of  the  transverse  processes  of  the  dorsal  vertebrae,  from  whence 
its  fasciculi  proceed  obliquely  from  below  upwards  and  from  with- 
out inwards,  to  be  attached  to  the  spinous  processes  of  the  cervical 
vertebra  from  the  fifth  to  the  second. 

856.  The  semtspinalis  dorsi  arises  from  the  posterior  and  supe- 
rior part  of  the  summit  of  the  transverse  processes  of  the  eleventh, 
tenth,  ninth,  eighth,  seventh,  and  sometimes  the  sixth  dorsal  ver- 
tebrae, by  five  or  six  tendons,  shorter  and  thicker  in  the  lower, 
longer  and  more  slender  in  the  upper  part.  Each  of  them  re- 
ceives fleshy  fibres  which  constitute  a  fusiform  bundle,  at  first 
round  and  thick,  then  thin  and  narrow,  and  which  are  terminated  by 
other  tendons,  flat,  and  larger  than  those  of  the  origin,  to  the  num- 
ber of  five,  six,  seven,  or  eight,  which  attach  themselves  to  the 
lower  and  lateral  part  of  the  spinous  processes  of  the  three,  four,  or 
five  first  dorsal  vertebrae,  and  of  the  two  last  cervical.  Some  of 
them  have  the  superior  tendons  bifurcated  or  even  divided  into 
three  or  four  branches,  and  attaching  themselves  to  several  spinous 
processes  at  once,  intermingling  with  those  of  the  neighbouring  fas- 
ciculi. 

857-  The  deep  portion  or  multifidus  spince,  consists  of  from 
twenty-five  to  twenty-seven  bundles.  They  arise  separately  from 
three  or  four  tubercles  of  the  sacrum,  which  correspond  to  the  arti- 
cular processes,  from  the  sacro-iliac  ligament,  from  the  backmost 
part  of  the  crista  ilei,  the  articular  processes  of  the  lumbar  ver- 
tebrae, transverse  processes  of  the  dorsal,  and  articular  proces- 
ses of  the  four  last  cervical  vertebrae,  by  conical  tendons,  whose 
divergent  fibres,  after  a  short  course,  furnish  the  fleshy  body,  which 
ascends  obliquely  inwards,  widening  and  becoming  thicker,  and  is 
in  a  great  measure  confounded  with  the  neighbourino;  bundles. 
These  muscular  fasciculi  are  much  more  distinct  in  the  loins  and 
neck,  than  in  the  back  and  behind  the  sacrum.  Other  tendons 
proceed  internally  from  these  fleshy  bodies,  and  attach  themselves 
to  the  lower  edge  of  the  spinous  processes  of  the  sacrum,  of 
all  the  lumbar  uud  dorsal  vertebrae,  and  six  last  ccrvivjiil,  in  oucli  a 
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manner  that  each  of  them  is  dispersed  over  several  vertebrte  by 
fasciculi  of  different  lengths,  and  terminates  all  at  once  at  the  third, 
fourth,  and  fifth  vertebra^  above  that  from  which  it  arises.  Each 
of  the  spinous  processes  also  receives  at  the  same  time  tendons  from 
three  or  four  of  the  fleshy  bundles  \\'hich  are  beneath  it. 

Pretty  frequently  also  in  the  neck,  other  deeper  bundles  proceed 
from  the  transvei'se  process  of  one  vertebra  to  the  spinous  process 
and  lower  edge  of  the  lamina  of  the  one  immediately  above. 

858.  The  posterior  surface  of  all  these  muscles  is  covered,  in 
the  neck,  by  the  complexus,  the  deep  cervical  artery,  and  the  pos- 
terior branches  of  the  cervical  nerves  ;  and  in  the  back  and  loins, 
by  the  longissimus  dorsi.  The  anterior  surface  covers  the  laminae 
of  the  vertebrae,  their  transverse  and  articular  processes,  and  the 
ligamenta  flava.  The  inner  surface  is  applied  upon  the  spinous 
processes,  the  interspinales  cervicis,  and  the  dorsal  and  lumbar  in- 
terspinal ligaments. 

859.  These  muscles  have  nearly  the  same  uses  as  the  sacro- 
lurabalis  and  longissimus  dorsi ;  but  have  also  some  peculiar  to 
themselves.  In  the  standing  posture,  they  balance  the  vertebral 
column  upon  the  pelvis,  by  their  sacral  and  lumbar  fasciculi, 
which,  by  contracting,  furnish  also  solid  points  of  support  for  the 
dorsal  and  cervical  fasciculi.  Moreover,  by  acting  on  one  side, 
they  produce  a  slight  lateral  inflection  with  rotation  of  the  vertebral 
column  ;  or  they  may  also  impress  motion  of  rotation  on  any  parti- 
cular vertebra,  according  as  an  individual  fasciculus  acts  by  itself. 


OF  THE  INTERSFTNALES  CERVICIS. 

The  Interspinales  cervicis  are  twelve  in  number,  and  oc- 
cupy, in  two  parallel  rows  close  to  each  other,  the  intervals  be- 
tween the  spinous  processes  of  the  cervical  vertebras,  from  that  of 
the  atlas  and  axis,  to  that  which  exists  between  the  last  vertebra  of 
the  neck  and  the  first  of  the  back.  Each  space  contains  two. 
They  are  so  many  thin,  flat,  quadrilateral  fasciculi,  arising,  by 
short  aponeuroses,  from  the  sides  of  the  lower  edge  of  the  spinous 
process  of  the  vertebra  above,  and  terminating  in  the  same  manner 
at  the  upper  edge  of  the  vertebra  below.  Their  outer  surface  is 
covered  by  the  raultifidus  spinas ;  the  inner  is  separated  by  cellu- 
lar tissue  from  that  of  the  opposite  muscle. 

861.  The  interspinales  cervicis  bring  the  spinous  processes  near 
each  other,  and  thvis  contribute  to  the  extension  of  the  neck,  and, 
consequently,  to  the  projection  of  the  head  backwards. 

The  interspinales  muscles  of  the  loins  are  very  indistinct ;  in  the 
back  they  may  be  said  to  be  wanting. 
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OF  THE  INTER-TRANSVEBSALES  COLLI. 

862.  The  Inter-transversales  Colli  are  small,  quadrilateral, 
thin,  flat  bundles,  placed  two  and  two  in  the  intervals  of  the  trans- 
verse processes  of  the  neck,  excepting  between  the  first  and  second, 
where  there  is  only  one.  They  are  distinguished  into  anterior  and 
posterior ;  the  former  are  six  in  number,  the  latter  five.  The  two 
muscles  of  each  interval  are  attached  separately,  the  one  to  the 
anterior,  the  other  to  the  posterior  edge  of  the  groove,  which  is  ob- 
served on  the  transverse  process  below.  They  then  ascend  paral- 
lel to  each  other,  and  separated  by  the  anterior  branches  of  the 
cervical  nerves,  to  be  attached  to  the  lower  part  of  the  transverse 
process  above  ;  these  insertions  take  place  by  means  of  short  apo- 
neurotic fibres.  The  anterior  inter-transversales  colli  are  covered 
anteriorly  by  the  rectus  capitis  anticus  major.  The  posterior  are 
covered  behind  by  the  splenius,  transversalis  colli,  and  sacro-lum- 
balis. 

863.  These  muscles  draw  the  transverse  processes  of  the  neck 
toward  each  other,  and  contribute  to  the  lateral  inflexions  of  that 
part  of  the  body. 


OF  THE  INTEIl-TRANSVERSALES  LUMBORUM. 

864.  These  muscles,  which  are  all  fleshy,  and  are  ten  in  num- 
ber, five  on  each  side,  resemble  the  preceding  in  their  general  dis- 
position, only  they  are  less  distinct,  and  are  not  placed  in  tw^o  rows, 
each  inter- transverse  space  containing  only  one.  The  first  occu- 
pies the  interval  which  exists  between  the  transverse  processes  of 
the  first  lumbar,  and  the  last  dorsal  vertebra  :  and  the  last  occurs 
between  those  of  the  fourth  and  fifth  lumbar  vertebrae.  Their 
posterior  surface  corresponds  to  the  sacro-lumbalis ;  the  anterior 
to  the  quadratus  lumborum.  Their  lower  and  upper  edges  are  at- 
tached to  the  corresponding  edges  of  the  neighbouring  transverse 
processes,  by  means  of  very  short  aponeurotic  fibres. 

865.  These  muscles  bend  the  lumbar  region  of  the  vertebral 
column  laterally,  or  raise  it  when  it  is  inclined  to  the  opposite  side. 
They  act,  however,  but  feebly,  on  account  of  their  weakness,  and 
the  closeness  of  their  points  of  attachment  and  termination. 


OF  THE  RECTUS  CAPITIS  POSTICUS  MAJOR. 

866.  This  muscle,  which  is  elongated,  flat,  triangular,  and  much 
broader  above  than  below,  is  situated  behind  the  articulation  of  the 
head  with  the  vertebral  column.  It  is  attached  by  short  aponeu- 
roses, above  the  obliquus  capitis  inferior,  to  the  tubercle  of  the 
spinous  process  of  the  axis,  whence  it  ascends  outwards  and  a  little 

s 
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backwards,  to  terminate  in  a  radiating  manner,  under  the  inferior 
curved  line  of  the  occipital  bone,  between  the  rectus  minor  and 
obliquus  superior. 

867.  Its  posterior  surface  is  covered  by  the  complexus  and  ob- 
liquus superior.  The  anterior  corresponds  to  the  occipital  bone, 
the  posterior  arch  of  the  atlas,  the  posterior  atlanto-axoidal  liga- 
ment, the  rectus  minor  muscle,  and  the  vertebral  artery. 

868.  It  extends  the  head  directly,  when  it  acts  in  conjunction 
with  its  fellow,  obliquely  when  by  itself,  in  which  case  it  produces 
a  motion  of  rotation  by  which  the  face  is  turned  to  the  same  side. 


OF  THE  RECTUS  CAPITIS   POSTICUS  MlNOIl. 

).  It  is  situated  before  the  rectus  posticus  major,  and  has 
nearly  the  same  form,  but  is  shorter.  It  is  attached  to  the  tuber- 
cle of  the  posterior  arch  of  the  atlas  by  a  short  tendon  with  radiat- 
ing fibres,  from  whence  it  proceeds  nearly  in  a  vertical  direction, 
becoming  broader  toward  the  occipital  bone,  where  it  is  inserted 
into  the  impressions  observed  near  its  crest,  and  below  its  lower 
curved  line,  not  far  from  the  occipital  hole. 

870.  Its  posterior  surface,  which  is  inclined  downwards,  is  co- 
vered by  the  complexus,  from  which  it  is  however  separated  by 
much  fat,  and  by  the  preceding  muscle.  The  anterior  surface 
covers  the  occipital  bone,  the  posterior  occipito-atlantal  ligament, 
and  the  vertebral  artery. 

871-  It  inclines  the  head  backward  upon  the  atlas. 


OF  THE  OBLiaUUS  CAPITIS  INFERIOR. 

872.  Elongated,  rounded  and  fusiform,  it  is  attached  by  indis- 
tinct aponeurotic  fibres  to  the  tubercle  of  the  spinous  process  of 
the  axis  near  the  rectus  major ;  it  then  proceeds  backwards,  out- 
wards and  upwards,  and  is  inserted  to  the  lower  and  back  part  of 
the  summit  of  the  transverse  process  of  the  atlas,  by  means  of 
aponeurotic  fibres,  which  are  also  indistinct.  Its  posterior  surface 
is  covered  by  the  complexus  and  trachelo-mastoideus.  The  ante- 
riw  is  applied  upon  the  lamina  of  the  second  vertebra,  the  poste- 
rior axoido-atlantal  ligament,  and  the  vertebral  artery. 

873.  It  impresses  a  rotatory  motion  upon  the  first  vertebra, 
which  turns  the  face  toward  its  own  side. 


OF  THE  OBLIQUUS  CAPITIS  SUPERIOR. 

874.  It  is  situated  on  the  sides  and  behind  the  articulation  of 
the  head,  and  is  an  elongated  and  fiat  muscle,  narrov/er  below  than 
above.     It  arises  by  a  sort  of  small  tendon  from  the  summit  of  the 
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first  transverse  process  of  the  neck,  before  the  preceding,  with 
which  it  is  a  little  united.  It  then  ascends  backwards  and  inwards, 
becoming  broader,  and  arrives  beneath  the  outer  part  of  the  supe- 
rior curved  line  of  the  occipital  bone,  and  sometimes  at  the  mastoid 
process  of  the  temporal,  where  it  is  fixed  between  the  splenius  and 
rectus  capitus  posticus  major,  by  pretty  distinct  aponeurotic  fibres. 
Its  posterior  surface,  which  is  inclined  downwards,  is  covered  by 
the  complexus,  the  trachelo-mastoideus,  and  by  the  splenius.  The 
anterior  passes  over  the  occipital  bone,  the  vertebral  artery,  and 
the  attachment  of  the  rectus  capitis  posticus  major. 

875.  It  extends  the  head,  inclining  it  to  its  own  side. 

876.  The  above  recti  and  obliqui  muscles  are  exposed  imme- 
diately on  removing  the  upper  extremity  of  the  complexus,  but 
are  covered  with  a  quantity  of  cellular  substance,  which  must  be 
removed ;  while  doing  so,  the  head  should  be  bent  forwards  for 
the  recti,  the  atlas  rotated  on  the  axis  for  the  obliquus  inferior,  and 
the  head  twisted  as  much  as  possible  on  the  atlas,  for  the  obliqvius 
superior. 


MUSCLES  OF  THE  HEAD. 

MUSCLES  OF  THE  CRANIUM. 

Of  the  Epicranial  Aponeurosis. 

877-  This  name  is  given  to  a  broad  fibrous  expansion,  adhering 
strongly  to  the  integuments,  and  loosely  attached  to  the  pericra- 
nium by  a  lax  cellular  tissue,  which  is  destitute  of  adipose  sub- 
stance ;  it  covers  the  whole  upper  part  of  the  head.  The  fleshy 
fibres  of  the  frontal,  occipital,  and  auricular  muscles  terminate  in  it. 
Its  fibres,  which  are  very  distinct,  white  and  parallel  posteriorly, 
are  in  the  rest  of  its  extent  greyish,  interwoven  and  indistinct,  in- 
somuch that  it  often  appears  to  degenerate  into  cellular  tissue. 
They  are  also  frequently  divided  into  bundles,  and  leave  intervals 
of  greater  or  less  size  between  them. 

OF  THE  FRONTALIS.* 

878.  The  Frontalis  is  a  membranous  muscle,  of  an  irregularly 
quadrilateral  form,  covering  the  forehead,  to  the  skin  of  which  it 
strongly  adheres.  Its  fibres,  which  are  short,  and  directed  ob- 
liquely outwards  towards  the  temple,  become  longer,  parallel,  and 
straight  in  the  middle,  to  be  afterwards  shortened  more  internally, 
where  they  are  interwoven  a  little  with  those  of  the  opposite  side. 

"  Most  anatomists  describe  this  muscle  with  the  following,  under  the  general 
iiHme  of  Occijiiio-Jroiitalis,  or  E^ykraniiis, 
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Inferiorly  they  seem  to  unite  with  the  pyramidalis  nasi,  palpebralis, 
and  corrugator  supercilii.  Its  upper  edge,  which  is  continuous 
■with  the  epicranial  aponeurosis,  describes,  towards  the  fronto-pa- 
rietal  suture,  a  curve,  whose  convexity  is  directed  backwards,  and 
is  sometimes  sinuous. 

879.  Its  anterior  surface  is  covered  by  the  integuments ;  the 
posterior  rests  upon  the  os  frontis,  a  httle  upon  the  temporal  and 
corrugator  supercilii  muscles,  and  upon  the  vessels  and  nerves 
which  come  out  of  the  orbit  to  be  distributed  over  the  forehead. 

880.  It  brings  forward  part  of  the  integuments  of  the  cranium, 
wrinkles  the  skin  of  the  forehead  transversely,  and  may  contri- 
bute to  open  the  eye  by  its  union  with  the  orbicularis  palpe- 
brarum. 


OF  THE  OCCIPITALIS. 

881.  The  Occipitalis,  which  resembles  the  preceding,  but  a 
little  less  adherent  to  the  skin,  is  narrower  and  more  regularly  qua- 
drilateral. It  is  situated  at  the  posterior  part  of  the  cranium,  be- 
hind the  mastoid  process,  and  above  the  upper  curved  line  of  the 
occipital  bone.  It  is  attached  by  short  aponeurotic  fibres  to  the 
oviter  part  of  that  line,  and  the  neighbouring  region  of  the  tem- 
poral bone,  above  the  splenius  and  sterno-cleido-mastoideus.  Like 
the  frontalis,  it  terminates  in  the  epicranial  aponeurosis.  It  is 
covered  by  the  integuments  and  some  nervous  filaments,  and 
lies  upon  the  occipital  and  temporal  bones. 

882.  Its  action  is  less  marked  than  that  of  the  frontalis.  It' 
pulls  backward  a  part  of  the  skin  of  the  head,  without  wrinkling  it 
much,  and  stretches  the  common  aponeurosis. 

883.  The  epicranial  aponeurosis,  with  the  frontalis  and  occi- 
pitalis muscles,  are  always  difficult  to  be  dissected,  because  they 
adhere  so  closely  to  the  skin,  and  so  loosely  to  the  pericranium. 
Perhaps  the  best  plan  is,  to  expose  the  muscles  first,  and  proceed 
from  them  to  the  aponeurosis ;  while  doing  so,  care  must  be  taken, 
by  inclining  the  edge  of  the  scalpel  towards  the  skin,  not  to  cut 
through  the  subjacent  parts. 

To  expose  the  frontalis,  make  an  incision  through  the  skin  pa^ 
rallel  with  the  eye-brow,  but  a  little  above  it,  and,  from  the  middle 
of  this  one,  another  vipwards  to  the  crown  of  the  head :  the  skin  is 
to  be  carefully  dissected  off  on  each  side  of  this  latter  incision, 
using  the  forceps  until  a  large  enough  flap  is  obtained  for  holding 
with  the  fingers. 

To  expose  the  occipitalis,  an  incision  is  to  be  made  from  above 
the  mastoid  process  to  the  crown  of  the  head,  and,  if  the  integu- 
ments have  not  been  previously  cut  in  dissecting  the  muscles  of 
the  neck,  another  at  right  angles  with  the  commencement  of  it.  By 
this  incision  the  occipitalis  may  be  exposed,  observing  the  same 
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precautions  as  with  regard  to  the  frontalis.     By  extending  these 
incisions,  the  whole  of  the  epicranial  aponeurosis  may  be  dissected. 


OF  THE  SUPERIOR  AURIS. 

(Attollens  Auriculam.) 

884.  This  muscle  is  situated  on  the  temple,  above  the  ear.  It 
is  thin  and  membranous,  broad  above,  narrow  below,  and  of  a  tri- 
angular form.  It  is  attached  by  its  summit  to  the  fore  and  inner 
part  of  the  fibro-cartilage  of  the  ear,  on  the  convexity  which  is 
formed  by  the  upper  part  of  the  concha,  and  ascends  from  thence, 
in  a  radiating  manner,  to  the  epicranial  aponeurosis,  where  it  termi- 
nates. It  is  entirely  fleshy,  excepting  at  its  summit,  where  there 
are  observed  some  fibrous  parts. 

885.  Its  outer  surface  is  covered  by  the  skin,  while  the  inner 
covers  the  aponeurosis  of  the  temporal  muscle.  Its  posterior  edge 
is  very  short  and  oblique.  The  anterior  is  confounded  with  the 
jiext  muscle. 

886.  It  raises  the  ear,  and  stretches  the  epicranial  aponeurosis. 


OF  THE  ANTERIOR  AURIS. 

{Prior  AuriculcB.) 

887-  It  is  of  the  same  form  as  the  preceding  muscle,  but  less  ap- 
parent, and  is  situated  on  the  temple,  before  the  ear.  Its  summit 
is  attached  to  the  fore  part  of  the  helix,  and  from  this  point  its 
fibres  proceed,  separating  considerably  from  each  other,  to  termi- 
nate on  the  outside  of  the  epicranial  aponeurosis,  near  the  frontal 
muscle. 

888.  Its  outer  surface  is  covered  by  the  skin ;  the  inner  is  ap- 
plied upon  the  temporal  muscle  and  artery.  Its  upper  edge  is  con- 
founded with  the  preceding  muscle,  while  the  lower  is  lost  in  the 
pellular  tissue  above  the  zygomatic  arch. 

889.  It  carries  the  ear  forwards  and  upwards. 


OF  THE  POSTERIOR  AURIS. 

(Musculi  Retrahentes  Auriciblam.)^ 

890.  This  muscle  consists  of  one  or  more  small  bundles  of  fleshy 
fibres,  thin,  flat,  or  fusiform,  rather  irregular,  and  situated  behind 
the  ear.  They  are  attached  by  short  aponeuroses  to  the  mastoid 
process,  whence  they  proceed  horizontally  forwards  to  terminate  afj 
the  lower  part  of  the  convexity  formed  by  the  concha  of  the  ^^r, 
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by  means  of  aponeurotic  fibres  or  small  tendons.  They  are  covered 
by  the  integuments,  and  are  separated  from  the  temporal  bone  by 
cellular  tissue. 

891.  This  muscle,  which  has  no  connexion  with  the  epicranial 
aponeurosis,  carries  the  ear  backwards. 

892.  Whilst  dissecting  these  muscles,  the  external  ear  should 
be  drawn  downwards,  by  means  of  hooks,  for  the  superior  auris ; 
backwards,  for  the  anterior  auris  ;  and  forwards,  for  the  poste- 
rior auris.  ' 
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OF  THE  OEBICULARIS  PALPEBRARUM. 

893.  The  Orbicularis  palpebrarum  surrounds  the  base  of  the 
orbit,  and  occupies  the  greater  part  of  the  upper  and  lateral  region 
of  the  face.  It  is  broad,  thin,  and  circular,  and  is  slit  transversely 
in  the  middle  for  the  aperture  of  the  eyelids.  It  has  three  distinct 
points  of  origin  internally  for  its  fleshy  fibres  :  1st,  at  the  ascend- 
ing process  of  the  upper  maxillary  bone,  and  internal  orbitar  pro- 
cess of  the  frontal ;  2dly,  at  the  anterior  edge  of  the  lachrymal 
groove  and  the  neighbouring  part  of  the  base  of  the  orbit ;  3dly, 
at  the  two  sides  and  fore  part  of  a  small  tendon,  about  half  a  line 
broad,  and  two  lines  long,  stronger  toward  its  point  of  attach- 
ment than  the  place  where  it  terminates ;  this  tendon  proceeds 
transversely  outwards,  from  the  anterior  edge  of  the  lachrymal 
groove,  to  the  internal  commissure  of  the  eyehds,  where  it  bifur- 
cates to  be  continued  with  each  of  the  fibro-cartUages,  situated  in 
their  substance.  Posteriorly,  this  tendon  adheres  intimately  to  a 
thin  aponeurosis,  which  covers  the  lachrymal  sac,  and  also  gives 
rise  to  some  fleshy  fibres,  and  was  formerly  called  the  reflected 
tendon  of  the  orbicularis  palpebrarum. 

After  originating  in  this  manner,  the  upper  and  lower  fibres  of 
the  muscle  proceed,  in  opposite  directions,  to  the  upper  and  under 
parts  of  the  base  of  the  orbit,  and  following  its  curvature,  unite  at 
the  outside  of  the  external  commissure  of  the  palpebrae.  The  mid- 
dle fibres,  Avhich  are  less  distinct,  much  less  curved,  and  always 
very  pale,  are  distributed  in  the  substance  of  both  eyelids,  and 
also  unite  below  the  outer  commissure  by  a  tendinous  line,  some- 
times of  considerable  size.  All  these  fibres  describe  concentric 
curves,  whose  centre  corresponds  to  the  aperture  of  the  eye- 
lids, where  they  are  much  shorter.  Those  which  are  nearest  the 
circumference  are  almost  circular ;  the  others  describe  a  sort  of 
ellipse,  and  the  more  central  do  not  even  go  so  far  as  the  commis- 
sures of  the  palpebrae. 

894.  The  anterior  surface  of  this  muscle  is  covered  by  the 
skin,  to  which  it  is  intimately  united  above,  while  below  it  is  sepa- 
rated by  fat ;  and  in  the  -place  which  corresponds  to  the  eyelids, 
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is  in  connexion  with  a  very  delicate  laminar  cellular  tissue.  The 
posterior  surface  is  applied  superiorly  upon  the  corrugator  super- 
cilii,  to  which  it  adheres  ;  lower  down,  upon  the  ligamentum  latum 
and  fibro-cartilage  of  the  upper  eyelid ;  externally,  upon  the  ex- 
ternal orbitar  process,  and  the  aponeurosis  of  the  temporal  muscle; 
below,  upon  the  cheek  bone,  the  zygomatic  muscles,  the  levator 
labii  superioris,  the  levator  labii  superioris  alseque  nasi,  from  which 
it  is  separated  by  the  facial  vein,  and  upon  the  ligament  and  the 
fibro-cartilage  of  the  lower  eyelid ;  internally,  upon  the  ascend- 
ing process  of  the  superior  maxillary  bone,  and  the  lachrymal 
sac.  Its  circumference  is  confounded,  above  and  below,  with  the 
pyramidalis  nasi ;  then  a  little  more  outwards,  with  the  anterior 
edge  of  the  frontalis  (878).  At  its  lower  part,  it  is  free,  and  some 
irregular  bundles  of  fibres  are  detached  from  it,  which  are  lost  in 
the  cellular  tissue  of  the  cheek,  and  describe  curves  whose  convexity 
is  below ;  some  of  them  unite  with  the  zygomaticus  minor. 

895.  The  orbicularis  palpebrarum  carries  the  eyelids  toward 
each  other,  bringing  them  over  the  fore  part  of  the  eyeball^ 
upon  which  it  applies  them,  wrinkling  them  more  or  less.  It  also 
depresses  the  eyebrow  at  the  same  time  that  it  raises  the  cheek, 
and  renders  it  more  prominent.  It  determines  the  course  of  the 
tears  toward  the  inner  angle  of  the  eye.  The  cessation  of  its  ac- 
tion allows  the  eyelids  to  open.  It  is  the  antagonist  of  the  levator 
palpebrag  superioris. 

896.  To  dissect  this  muscle,  a  circular  incision,  through  the 
skin,  should  be  made  around  the  eye  about  an  inch  from  the  edges 
of  the  eyelids.  The  skin  at  the  upper  part  is  to  be  raised,  dissect- 
ing from  above  downwards,  and  following  the  curved  direction  of 
the  fibres  from  the  internal  angle  of  the  eye  to  the  outer.  The 
skin  at  the  lower  part  is  to  be  raised  by  dissecting  from  below  up- 
wards, and  using  the  same  precautions. 


OF  THE  COIlllUGATOR  SUPERCILII. 

897.  The  Corrugator  Supercilii  is  a  short  and  thin  muscle, 
which  describes  the  same  curve  as  the  superciliary  arch  of  the  fron- 
tal bone,  on  which  it  lies.  Internally,  it  is  attached  toward  the 
nasal  prominence  of  the  same  bone  by  an  extremity  some- 
times simple,  but  most  commonly  divided  into  two  or  tliree  por- 
tions. It  terminates  in  a  pointed  form,  about  the  middle  of  the 
orbitar  arch,  where  it  is  confounded  with  the  frontalis  and  orbicu- 
laris palpebrarum.  Its  anterior  surface  is  covered  by  these  two 
muscles,  and,  a  little  inwards,  by  the  pyramidalis  nasi.  The  pos^ 
terior  surface  covers  the  frontal  bone,  superciliary  artery,  and 
frontal  branch  of  the  ophthalmic  nerve. 

898.  It  draws  towards  the  nose  the  skin  of  the  eyebrows,  the  hairs 
of  which  it  raises  so  as  to  shade  the  eye.  It  acts  especially  in  the 
depressing  passions. 
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899.  This  muscle  is  exposed  by  cutting  through  the  lower  fleshy 
fibres  of  the  frontalis  muscle,  and  throwing  them  with  the  upper 
fibres  of  the  orbicularis  palpebrarum  aside. 


OF  THE  PYKAMIDALIS  KASI. 

900.  This  muscle,  which  many  anatomists  regard  as  an  appen- 
dage of  the  frontalis,  with  whose  fibres  it  is  interlaced  at  its  upper 
part,  covers  the  nasal  bones.  The  two  pyramidal  muscles  are 
united  above,  and  only  separate  towards  the  middle  of  the  nasal 
bones,  to  terminate  in  a  diverging  manner,  in  a  membranous  tissue 
rather  cellular  than  fibrous,  which  occupies  the  sides  of  the  nose, 
and  also  receives  the  fibres  of  the  triangularis  nasi.  Each  of 
them  is  a  slender  and  triangular  fasciculus  confounded^externally 
with  the  orbicularis  palpebrarum. 

901.  The  anterior  surface  of  the  pyramidalis  nasi  is  covered 
by  the  skin ;  the  posterior  is  applied  upon  the  corrugator  super- 
cilii,  the  frontal  bone,  the  fronto-nasal  suture,  and  the  ossa  nasi. 

902.  It  contributes  very  little  to  the  motions  of  the  nose,  and 
can  only  serve  to  give  the  frontalis  muscle  a  fixed  point,  at  the 
moment  when  it  brings  forward  the  integuments  of  the  cranium. 

903.  For  the  dissection  of  the  pyramidalis  nasi,  make  an  inci- 
sion through  the  skin  of  the  nose,  from  its  root  to  its  lower  and 
middle  part,  then  raise  the  skin  carefully. 


OF  THE  ORBICULARIS  ORIS. 

904.  This  muscle  is  formed  by  fibres  which  exist  in  the  sub- 
stance of  either  hp,  and  by  the  terminations  of  the  zygomatic!, 
levatores  labii,  levatores  anguli  oris,  depressores  labii  inferioris, 
levatores  menti  and  buccinators,  which  are  interlaced  in  a  very 
complicated  manner,  and  are  incorporated  with  its  proper  fibres. 
These  latter  correspond  to  the  free  edge  of  the  lips ;  they  are 
concentric,  curved,  and  divided  into  two  planes,  one  of  which  be- 
longs to  the  upper,  the  other  to  the  under  lip.  Viewed  in  con- 
nexion, they  present  an  oval  form,  and  intersect  each  other  at  their 
two  commissures. 

905.  This  muscle  is  covered  anteriorly  by  the  skin,  to  which  it 
firmly  adheres.  The  posterior  surface  is  lined  by  the  mucous 
membrane  of  the  mouth,  to  which  it  is  more  loosely  attached  ;  it 
is  also  in  connexion  with  the  labial  glands.  Its  free  circumference 
is  invested  by  the  red  membrane  of  the  lips.  Its  great  circumfe- 
rence is  continuous  on  all  sides  with  the  muscles  which  we  are  go- 
ing to  enumerate.  Superiorly  and  in  the  middle,  it  is  attached  by 
some  fibres  to  the  lower  part  of  the  septum  of  the  nose. 

906.  This  muscle  brings  the  lips  toward  each  other,  and  con- 
tracts the  aperture  of  the  mouth,  which  it  carries  forward,  making 
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it  represent  a  sort  of  rim  with  radiating  wrinkles.  It  acts  in  suc- 
tion, in  playing  upon  musical  instruments,  &c.  It  also  acts  as  an 
antagonist  to  all  the  other  muscles  of  the  lips. 

907-  As  this  is  the  muscle  with  which  most  of  those  of  the 
face  are  connected,  it  should  be  dissected  first.  For  this  purpose, 
the  mouth  and  cheeks  are  to  be  stuffed  with  baked  hair,  and  the 
lips  sewed  together.  The  muscle  being  thus  stretched,  a  circular 
incision  is  to  be  made  round  the  mouth,  at  some  distance  from  the 
edge  of  the  lips,  and  the  skin  raised  by  dissecting  round  the  mouth, 
in  the  direction  of  the  fibres.  By  dissecting  away  the  skin  in  the 
direction  of  the  different  muscles  which  proceed  to  the  lips,  they 
will  be  easily  exposed. 


OP  THE  TRIANGULARIS  NASI. 

(Compressor  sive  dilator  nasi.) 

908.  This  muscle  is  thin,  flat  and  triangular,  and  is  situated  upon 
the  sides  of  the  nose.  It  arises  internally  of  the  fossa  canina  by  a 
very  short  and  narrow  aponeurosis,  from  which  proceed  in  a  diver- 
gent manner,  the  fleshy  fibres,  which  issuing  from  beneath  the  leva- 
tor labii  superioris  alaeque  nasi,  cover  the  back  of  the  nose,  describ- 
ing a  curve  whose  convexity  is  directed  upwards.  The  superior  fibres 
which  are  longer,  ascend,  and  the  inferior,  which  are  shorter,  are 
horizontal ;  they  gradually  degenerate  into  a  rather  loose  aponeu- 
rotic expansion,  which  covers  the  nose,  adheres  to  it,  and  is  con- 
tinuous with  the  pyramidalis  nasi  and  the  muscle  of  the  opposite 
side.  One  of  its  portions  is  attached  to  the  fibro- cartilage  of  the 
wing  of  the  nose. 

909.  Its  anterior  surface  is  covered  by  the  skin,  and  a  little  by 
the  levator  communis  muscle ;  the  posterior  is  applied  upon  the 
superior  maxillary  bone,  and  upon  the  lateral  cartilage  of  the 
nose. 

910.  Anatomists  have  attributed  entirely  opposite  uses  to  this 
muscle.  Its  true  action  is  to  draw  the  wings  of  the  nose  outwards, 
and  thus  to  dilate  the  nostrils.  This  muscle  is  exposed  by  detach- 
ing the  inner  part  of  the  following. 


OF  THE  LEVATOR  LABII  SUPERIORIS  AL.EQUE  NASI. 

911.  This  muscle  is  a  thin  triangular  fleshy  bundle,  contracted 
at  its  upper  part,  and  broader  below.  It  is  situated  on  the  sides 
of  the  nose.  It  arises  above  from  the  outer  surface  of  the  ascend- 
ing process  of  the  superior  maxillary  bone,  beneath  the  tendon 
of  the  orbicularis  palpebrarum,  as  well  as  from  the  anterior  edge 
of  the  lachrymal  groove  and  lower  part  of  the  base  of  the  orbit, 
by  short  aponeuroses,  succeeded  by  the  fleshy  fibres,  which  des- 
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cending  obliquely  outwards  in  a  diverging  manner,  are  partly 
attached  to  the  fibrous  membrane,  fibro-cartilage,  and  even  skin 
of  the  wing  of  the  nose,  and  partly  lose  themselves  in  the  vipper 
lip,  passing  before  the  orbicularis  oris. 

912.  Its  anterior  surface  is  placed  beneath  the  skin,  to  which 
it  adheres  intimately  below.  At  its  upper  part  alone,  it  is  con- 
cealed by  a  portion  of  the  orbicularis  palpebrarum  and  by  the  labial 
vein.  The  posterior  surface  covers  the  preceding  muscle,  the  as- 
cending process  of  the  superior  maxillary  bone,  the  edge  of  the  le- 
vator labii  superioris,  the  depressor  alse  nasi,  a  part  of  the  orbicu- 
laris oris,  and  some  branches  of  the  infra-orbitar  nerve. 

913.  It  raises  the  upper  lip  and  the  wing  of  the  nose,  which  it 
also  draws  a  little  outwards. 


OF  THE  LEVATOR  LABII  SUPERIORIS. 

914.  This  muscle  is  thin,  flat,  rather  short,  and  of  a  very  irre- 
gularly quadrilateral  form.  It  is  situated  at  the  middle  and  inner 
part  of  the  face,  beneath  the  edge  of  the  orbit.  It  is  attached 
above  the  infra-orbitar  foramen,  over  an  extent  of  about  an  inch, 
to  the  malar  and  upper  maxillary  bones,  by  short  aponeurotic  fibres, 
pretty  frequently  divided  into  two,  and  sometimes  into  three  fasci- 
culi. From  thence  it  descends,  contracting,  downwards  and  in- 
wards, to  the  corresponding  lip,  where  it  is  confounded  with  the 
orbicularis  oris,  between  the  nose  and  the  commissure. 

915.  Its  anterior  surface  is  covered  at  its  upper  part  by  the  or- 
bicularis palpebrarum  and  labial  vein,  and  below  by  the  skin,  to 
which  it  strongly  adheres.  The  posterior  surface  is  in  connexion 
with  the  levator  anguli  oris,  from  which  it  is  separated  by  the  infra- 
orbitar  vessels  and  nerve,  as  well  as  by  a  great  quantity  of  adipose 
tissue.  It  also  covers  the  depressor  labii  superioris  et  alae  nasi. 
Its  inner  edge  is  often  confounded  with  the  levator  labii  superioris 
alseque  nasi ;  and  the  outer  frequently  united  to  the  zygomaticus 
minor. 

916.  It  raises  the  upper  lip,  carrying  it  a  little  outwards. 


OF  THE  LEVATOR  ANGULI  ORIS. 

(  Musculus  caniniis.) 

917-  This  is  a  small  elongated  flat  muscle,  broader  and  thinner 
above  than  below,  attached,  beneath  the  infra-orbitar  hole,  by  short 
aponeuroses,  to  the  fossa  canina,  from  which  it  descends  obliquely 
outwards  to  the  commissure  of  the  lips,  where  it  seems  to  be  con- 
tinuous with  the  triangularis,  although  some  of  its  fibres  are  inter- 
laced with  those  of  the  orbicularis  oris,  zygomaticus  major,  and 
buccinator  muscles. 
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918.  Its  anterior  surface  is  covered  above  by  the  preceding 
muscle,  and  the  infra-orbitar  vessels  and  nerves,  and  below  by  the 
zygomaticus  minor  and  skin.  The  posterior  surface  covers  the 
fossa  canina,  the  mucous  membrane  of  the  mouth,  and  buccina- 
tor. 

919.  It  raises  the  commissure  of  the  lips  and  carries  it  inwards. 


OF  THE  ZYGOMATICUS  MAJOR. 

920.  This  muscle  is  situated  obliquely  at  the  fore  part  and  on  the 
sides  of  the  face.  It  is  elongated,  slender,  rounded,  and  is  at- 
tached by  aponeuroses,  below  the  outer  surface  of  the  malar  bone, 
near  its  posterior  angle ;  whence,  becoming  a  little  broader,  it 
descends  inwards  and  forwards,  and  terminates  at  the  commissure 
of  the  lips,  where  it  is  continuous  with  the  levator  anguli  oris,  de- 
pressor anguli  oris,  buccinator  and  orbicularis,  sometimes  bifur- 
cating. 

921.  Its  anterior  surface  is  concealed  above  by  the  orbicularis 
palpebrarum,  and  farther  down  by  the  skin,  from  which  it  is  often 
separated  by  an  enormous  quantity  of  fat.  The  postei'ior  surface 
covers  the  malar  bone,  the  masseter  and  buccinator  muscles,  the 
labial  vein,  and  a  more  or  less  considerable  mass  of  adipose  tissue. 

922.  It  raises  the  commissure  of  the  lips,  which  it  carries  back- 
wards and  outwards.     It  acts  principally  in  laughing. 


OF  THE  ZYGOMATICUS  MINOR. 

923.  This  muscle  does  not  occur  in  all  subjects.  It  is  situated 
internally  of  the  preceding  and  above  it,  is  ilat,  elongated,  and 
very  thin.  It  arises  from  the  outer  surface  of  the  malar  bone,  and 
sometimes  even  seems  to  be  detached  from  the  orbicularis  palpe- 
brarum, and  descends  more  or  less  obliquely  inwards,  terminating 
in  the  levator  labii  superioris,  or  in  the  orbicularis  oris. 

924.  Its  anterior  surface  is  covered  by  the  skin  and  orbicularis 
palpebrarum.  The  'posterior  covers  the  malar  bone,  the  levator 
anguli  oris,  and  the  labial  vein. 

925.  It  raises  the  upper  lip  and  draws  it  outwards. 


OF  THE  DEPRESSOR  LABII  SUPERIORIS  AL^EQUE  NASI. 

926.  This  is  a  small  fleshy  bundle,  somewhat  irregular,  placed 
beneath  the  wing  of  the  nose  and  behind  the  upper  lip.  It  arises, 
by  short  aponeuroses,  near  the  anterior  nasal  spine,  from  a  small 
fossa,  whence  it  ascends  in  part  toward  the  posterior  region  of  the 
wing  of  the  nose,  and  is  partly  confounded  with  the  levator  labii 
superioris   alaeque  nasi  and  the  orbicularis   oris.     Internallyj   its 
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fibres  are  vertical,  externally  oblique.  They  are  covered  by  those 
of  the  levator  labii  superioris  alaeque  nasi,  and  by  the  mucous 
membrane  of  the  mouth,  and  are  applied  upon  the  superior  maxil- 
lary bone. 

927.  It  depresses  the  wing  of  the  nose. 

928.  This  muscle  is  exposed  by  everting  the  upper  lip,  and 
raising  the  mucous  membrane  on  the  side  of  its  faenum. 


OF  THE  DEPRESSait  ANGULI  OEIS. 

{Triangularis  Lahiorum.) 

929.  This  muscle,  which  is  thin,  flat,  and  triangular,  is  situated 
at  the  lower  part  of  the  face,  arising  from  the  external  maxillary 
line,  between  the  masseter  muscle  and  the  mental  hole,  by  short 
aponeurotic  fibres,  succeeded  by  fleshy  fibres,  some  of  which  ap- 
pear to  come  from  the  platysma  myoides.  These  fibres  ascend 
toward  the  commissure  of  the  lips,  those  in  the  middle  vertically, 
the  anterior  obliquely  backwards,  and  the  posterior  from  behind 
forwards.  At  the  summit  of  the  muscle,  they  are  incorporated 
with  the  zygomaticus  major  and  orbicularis  oris,  but  more  espe- 
cially with  the  levator  anguli  oris. 

930.  The  outer  surface  adheres  strongly  to  the  skin.  The  in- 
ner covers  the  platysma  myoides,  buccinator  and  depressor  labii 
inferioris,  to  which  latter  it  is  united. 

931.  It  lowers  the  commissure  of  the  lips,  and  acts  especially  in 
grief. 


OF  THE  DEPRESSOR  LABII  INFERIORIS. 

{Quadratus  Menti. ) 

932.  It  is  situated  to  the  inside  of  the  preceding  muscle,  and  is 
thin  and  quadrilateral.  It  arises  from  the  external  oblique  line  of 
the  inferior  maxillary  bone,  and  ascends  in  the  lower  lip,  where  it 
is  confounded  with  the  orbicularis  oris.  Its  fibres,  which  are  pa- 
rallel, and  seem  to  be  continuous  with  those  of  the  platysma 
myoides,  are  directed  obliquely  upwards  and  inwards,  uniting  in 
the  most  intimate  manner  internally  and  above  with  those  of  the 
opposite  side,  and  internally  and  below  with  those  of  the  levator 
menti,  while  externally  and  below  they  are  interlaced  with  those  of 
the  preceding  muscle. 

933.  Its  anterior  surface  is  covered  by  the  depressor  anguli 
oris  and  by  the  skin,  to  which  it  strongly  adheres.  The  posterior 
surface  is  applied  upon  the  lower  jaw,  the  mental  nerve  and  ves- 
sels, and  the  orbicularis  oris  and  levator  menti. 

934).  This  muscle  depresses  the  lower  lip. 
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OF  THE  LEVATOR  LABII  INFERIORIS. 

{Levator  Menti) 

935.  This  muscle  is  situated  between  the  two  depressores  labii 
inferioris.  It  is  short,  thick,  and  conical.  It  is  attached  by  its 
summit  to  the  fossa  observed  on  the  side  of  the  symphysis  of 
the  chin,  under  the  alveoli  of  the  incisors,  where  it  presents  a 
small  tendon.  Its  fibres  diverge  from  this  point,  and  are  inserted 
into  the  skin  of  the  chin,  to  which  they  strongly  adhere,  and  where 
they  produce  the  small  hollows  that  are  generally  observed  on  that 
part. 

936.  It  is  covered  above  by  the  mucous  membrane  of  the  mouth ; 
internally  is  separated  from  that  of  the  opposite  side  by  cellular 
tissue  ;  externally,  it  is  contiguous  with  the  depressor  labii  inferi- 
oris and  orbicularis  oris ;  below,  it  lies  upon  the  jaw,  and  is  cover- 
ed anteriorly  by  the  integuments. 

937.  It  raises  the  chin,  and  pushes  the  under  lip  a  little  up- 
wards.    Its  upper  fibres  also  serve  to  invert  the  lip. 

938.  Like  the  depressor  labii  superioris  this  muscle  is  dissected, 
by  everting  the  under  lip,  and  raising  the  mucous  membrane  on  the 
side  of  the  frsenura. 

OF  THE  BUCCINATOR. 

939.  The  Buccinator,  of  which  the  cheek  is  especially  formed, 
is  much  larger  in  glass-blowers  and  persons  who  play  on  wind  in- 
struments than  in  other  individuals.  It  is  flat,  thin,  and  quadri- 
lateral, and  is  situated  in  the  interval  between  the  two  alveolar 
borders.  It  is  attached  above  to  the  posterior  part  of  the  upper 
alveolar  border,  from  the  last  tooth  to  the  second  small  grinder ; 
below,  to  the  same  part  of  the  lower  alveolar  border  ;  in  the  mid- 
dle, to  an  aponeurosis  which  descends  from  the  summit  of  the  in- 
ner wing  of  the  pterygoid  process,  and  which  receives  on  the  other 
side  fibres  from  the  constrictor  pharyngis  superior.  From  these 
diflferent  origins  the  fleshy  fibres  proceed  toward  the  commissure 
of  the  lips,  but  following  different  directions  :  the  upper  descend- 
ing, the  lower  ascending  a  little,  and  the  middle  fibres  passing  ho- 
rizontally forwards.  They  all  meet  at  the  commissure,  where  a 
marked  interlacing  takes  place  between  the  upper  and  lower,  the 
former  passing  into  the  under  lip,  the  latter  into  the  upper,  where 
they  are  confounded  with  the  fibres  of  the  orbicularis  oris. 

940.  This  muscle  is  covered  by  an  extremely  thick  layer  of  fat, 
without  which  the  cheek  would  appear  hollow,  and  which  even 
forms  in  the  middle  of  the  latter  a  sort  of  ball,  appearing  as  if  se- 
parated from  the  neighbouring  parts.     By  this  fat,  its  external 
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surface  is  separated  posteriorly  from  the  coronoid  process,  and 
from  the  lower  part  of  the  temporal  muscle ;  and  in  the  middle, 
from  the  masseter.  Anteriorly,  it  is  covered  by  the  zygomaticus 
major,  platysma  myoides,  and  triangularis  muscles,  by  the  skin, 
labial  artery  and  vein.  A  kind  of  whitish  membrane,  formed  of 
a  fibrous  cellular  tissue,  also  covers  it  in  its  whole  extent,  adhering 
intimately  to  it,  and  prevents  the  buccal  glands  from  being  imme- 
diately applied  upon  it  posteriorly.  The  inner  surface  is  lined 
by  the  mucous  membrane  of  the  mouth.  Opposite  the  third  molar 
tooth,  it  is  obliquely  traversed  by  the  duct  of  the  parotid  gland. 

941.  It  draws  the  commissure  of  the  lips  backwards,  and  con- 
tributes to  mastication,  by  keeping  the  food  between  the  teeth.  If 
the  mouth  is  filled  with  air  which  distends  the  cheeks,  it  com- 
presses it  and  drives  it  out,  as  in  the  action  of  blowing,  sounding 
a  trumpet,  &c. 

942.  The  anterior  part  of  the  buccinator  muscle  may  be  imme- 
diately shown,  by  removing  the  cellular  and  adipose  tissue  which 
covers  it ;  but,  at  its  origin,  it  can  only  be  exposed  by  removing 
the  ramus  of  the  lower  jaw,  or  by  dissecting  it  from  within  out- 
wards. 


OF  THE  MASSETER.* 

943.  The  Masseter  lies  upon  the  outer  surface  of  the  lower  jaw. 
It  arises  from  the  two  anterior  and  outer  thirds  of  the  inferior  edge 
of  the  zygomatic  arch,  from  the  posterior  part  of  the  same  edge, 
from  the  inner  surface  of  the  arch,  and  at  the  same  time  a  little 
from  the  internal  aponeurosis  of  the  temporal  muscle.  These  ori- 
gins take  place  in  a  distinct  manner ;  the  first,  by  a  very  strong, 
broad,  and  thick  aponeurosis,  which  covers  the  outer  surface  of 
the  muscle  to  beyond  its  middle  part,  and  is  divided  into  several 
digitations  which  are  interposed  between  its  fleshy  fibres  ;  the  se- 
cond, by  small  aponeurotic  bundles,  which  are  much  shorter  ;  the 
third  by  small  fibrous  planes  of  still  less  extent.  The  fleshy  fibres 
which  come  from  these  three  points  follow  different  directions ;  the 
first,  which  constitute  the  principal  part  of  the  muscle,  pass  ob- 
liquely downwards  and  backwards,  to  be  inserted  at  the  outside  of 
the  angle  of  the  lower  jaw,  by  small  aponeurotic  laminae  ;  the  se- 
cond descend  vertically,  and  are  attached  a  little  higher  ;  the  third 
proceed  obliquely  downwards  and  forwards  to  terminate  on  the  out- 
side of  the  coronoid  process  by  other  aponeuroses. 

944.  The  ewternal  surface  of  this  muscle  is  covered  posteriorly 
by  the  parotid  gland ;  below,  by  the  platysma  myoides ;  in  the 
middle  by  Steno's  duct,  the  facial  nerve,  and  the  transverse  facial 
artery ;  anteriorly  and  above,  by  the  orbicularis  palpebrarum  and 
zygomaticus  major.     All  the  other  parts  of  this  surface  are  in  con- 

*  Mflss-aojKai;  comedo. 
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tact  with  the  skm.  The  internal  surface  covers  the  ramus  of  the 
jaw,  the  tendon  of  the  temporal  muscle,  and  the  buccinator,  from 
which  it  is  separated  by  a  great  quantity  of  fat. 

945.  The  masseter  raises  the  lower  jaw,  and  acts  much  during 
mastication. 

946.  This  muscle  is  dissected  from  above  downwards,  reversing, 
forwards  and  backwards,  the  parts  covering  its  external  surface.  To 
stretch  its  fibres,  the  lower  jaw  should  be  drawn  downwards. 


OF  THE  TEMPORAL  OR  CROTAPHITE  MUSCLE. 

947-  The  Temporal  (Temporalis),  is  a  broad  triangular  mus- 
cle, thin  above,  narrow  and  thick  below,  which  fills  the  whole 
temporal  fossa.  It  is  inclosed,  as  it  were,  in  a  sort  of  sheath, 
formed  internally  by  several  of  the  bones  of  the  cranium,  and  ex- 
ternally by  an  aponeurosis,  which  is  attached  to  the  whole  of  the 
curved  line  of  the  temples,  to  the  posterior  and  superior  edge  of  the 
malar  bone,  and  to  the  upper  edge  of  the  zygomatic  arch.  This 
aponeurosis  is  of  a  violet  tint  above,  where  it  is  membranaceous, 
and  pearly  white  below,  where  it  is  thicker  aind  covered  by  a  large 
quantity  of  fibrous  cellular  tissue,  to  which  it  intimately  adheres. 
It  is  even  there  divided  into  two  laminae  which  contain  in  their  in- 
terval a  certain  quantity  of  fat.  The  fleshy  fibres  take  their  origin 
from  the  whole  extent  of  its  inner  surface,  and  from  the  periosteum 
of  the  temporal  fossa,  as  well  as  from  the  small  ridge  which  separ- 
ates the  latter  from  the  zygomatic  fossa.  They  all  proceed  oblique- 
ly to  the  two  surfaces  of  another  aponeurosis  occupying  the  middle 
of  the  muscle,  broad,  radiated  and  triangular  like  it,  and  becoming 
gradually  thicker  as  it  descends.  From  its  position,  it  separates 
the  fleshy  fibres  into  two  planes,  an  outer  and  an  inner,  the  former 
rather  thin,  the  latter  much  thicker.  Opposite  the  zygomatic 
arch,  it  separates  from  the  fleshy  fibres,  and  is  converted  into  a 
very  strong  tendon,  which  descends  vertically  towards  the  coro- 
noid  process  of  the  inferior  maxillary  bone,  which  it  embraces  in  its 
whole  extent,  excepting  at  the  outside,  where  the  masseter  is  in- 
serted. 

948.  The  external  surface  of  the  temporal  muscle  is  covered  by 
the  epicranial  aponeurosis,  the  superior  and  anterior  auricular 
muscles,  orbicularis  palpebrarum  and  masseter,  the  superficial  tem- 
poral vessels  and  nerves,  and  the  zygomatic  arch.  The  internal 
surface  is  applied  upon  all  the  bones  which  form  the  temporal 
fossa,  the  internal  maxillary  artery,  the  pterygoideus  externus  and 
buccinator  muscles,  from  which  it  is  separated  by  much  fat.  The 
upper  edge  of  this  muscle  is  curved ;  the  anterior  extends  from 
the  external  orbitar  process  of  the  frontal  bone,  to  the  anterior  edge 
of  the  coronoid  process  of  the  lower  jaw.  The  posterior  edge, 
which  is  at  first  attached  to  the  horizontal  root  of  the  zygomatic 
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process,  is  reflected  from  above  downwards  over  the  base  of  that 
process,  to  proceed  to  the  posterior  edge  of  the  coronoid  process. 

949.  The  temporal  muscle  strongly  raises  the  lower  jaw,  lowers 
the  upper  a  little,  and  presses  the  teeth  against  each  other.  The 
posterior  portion  draws  the  jaw  backwards,  when  it  has  been  car- 
ried forward  by  the  action  of  the  external  pterygoid  muscles. 

950.  The  dissection  of  this  muscle  is  to  be  performed  by  remov- 
ing the  parts  which  cover  its  external  surface  (948)  ;  by  this  the 
aponeurosis  is  exposed,  which  is  now  to  be  removed  by  dissecting 
from  above  downwards  in  the  direction  of  the  fibres  of  the  muscle, 
which  should  be  stretched  by  depressing  the  lower  jaw. 


OF  THE  PTERYGOIDEUS  INTEKNUS. 

951.  This  is  a  strong  and  thick  muscle,  situated  internally  of, 
and  a  little  behind,  the  ramus  of  the  inferior  maxillary  bone.  It 
arises  from  the  whole  pterygoid  fossa,  and  particularly  from  the 
inner  surface  of  the  outer  wing  of  the  pterygoid  process,  by  very 
distinct  aponeurotic  fibres,  which  partly  pass  in  the  form  of  pretty 
strong  fascicvili  among  the  fleshy  fibres,  and  are  partly  applied  over 
the  inner  surface  of  the  muscle.  It  descends  backwards  and  out- 
wards, after  receiving  fibres  from  the  middle  groove  of  the  upper 
surface  of  the  palatine  tuberosity,  and  some  others  from  the  outside 
of  the  summit  of  the  outer  wing  of  the  pterygoid  process.  It  then 
becomes  thinner,  and  terminates  on  the  inside  of  the  angle  of  the  jaw 
by  aponeuroses,  equally  long  and  distinct  with  those  of  its  origin, 
which  are  attached  to  the  more  or  less  prominent  ridges  that  are 
observed  in  this  place. 

952.  Its  inner  surface  covers,  at  its  upper  part,  the  circum- 
flexus  palati  and  constrictor  pharyngis  superior,  and  inferiorly 
the  sub-maxillary  gland.  The  outer  surface  lies  internally  upon 
the  branch  of  the  lower  jaw,  much  in  the  same  manner  as  the  mas- 
seter  does  externally.  It  is  separated  from  that  bone  above  by  an 
interval,  in  which  are  found  the  lingual  and  dentar  nerves,  the  in- 
ferior dentar  artery,  and  internal  lateral  ligament  of  the  temporo- 
maxillary  articulation. 

953.  When  the  two  muscles  act  simultaneously,  the  jaw  is  rais- 
ed and  carried  a  little  forwards.  If  one  only  contracts,  it  carries  it 
a  little  obliquely  toward  the  opposite  side.  When  the  lower  jaw 
is  fixed,  they  depress  the  upper. 


OF  THE  PTERYGOIDEUS  EXTERNUS. 

954.  This  muscle,  which  is  short,  is  situated  in  the  zygomatic 
fossa.  It  has  two  origins,  one  from  the  outer  surface  of  the  ptery- 
goid process  and  from  the  palatine  tuberosity,  the  other  from  the 
lower  part  of  the  zygomato-temporal  aspect  of  the  sphenoid  bone 
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(122),  immediately  beneath  the  upper  edge  of  the  spheno-maxillary 
fissure.  These  attachments  are  formed  by  aponeuroses,  which  ad- 
vance as  far  as  the  middle  part  of  the  muscle  ;  the  internal  maxillary 
artery  often  passes  between  them,  in  an  interval  filled  with  cellular 
tissue.  From  thence  the  muscle  is  directed  outwards  and  back- 
wards, becoming  gradually  thinner,  and  is  inserted  into  a  small 
fossa  at  the  anterior  surface  of  the  neck  of  the  condyle  of  the  jaw, 
and  into  the  fore  part  of  the  circumference  of  the  inter-articular 
fibro-cartilage  (579). 

955.  Its  outer  surface  is  in  contact  with  the  temporal  muscle, 
and  most  commonly  with  the  internal  maxiUary  artery.  The  inkier 
surface  corresponds  to  the  pterygoideus  internus,  the  inferior  max- 
illary nerve,  the  internal  lateral  ligament  of  the  temporo-maxillary 
articulation,  the  middle  meningeal  artery,  and  sometimes  the  in- 
ternal maxillary  artery.  The  upper  surface  touches  the  upper  part 
of  the  zygomatic  fossa,  and  the  deep  temporal  and  masseteric  nerves. 

956.  The  outer  pterygoid  muscle  draws  forward  the  condyle  of 
the  jaw  and  the  fibro-cartilage  of  the  articulation,  moving  the  chin 
in  the  opposite  direction.  When  the  two  act  together,  the  jaw  is 
drawn  directly  forwards. 

957.  The  pterygoid  muscles  are  most  easily  dissected  from 
within,  but  they  may  be  exposed  from  without  by  removing  the 
zygomatic  process,  if  this  has  not  been  already  done,  then  cutting 
the  coronoid  process  near  its  base  and  drawing  it  away  along  with 
the  temporal  muscle ;  after  this,  saw  through  the  lower  jaw  at  the 
anterior  edge  of  the  masseter,  cut  the  external  lateral  ligament  of 
the  temporo-maxillary  articulation  and  draw  it  outwards ;  by  this 
means  the  muscles  will  be  so  exposed,  as  to  enable  the  dissector  to 
clean  them  and  examine  their  connexions. 


MUSCLES  OF  THE  ORBIT. 


OF  THE  LEVATOR  PALPEBR.E  SUPERIORIS. 

958.  This  muscle  is  long,  slender,  thin,  and  depressed,  much 
broader  anteriorly  than  posteriorly,  and  accompanies  the  rectus 
oculi  superior.  It  is  attached,  by  short  aponeuroses,  to  the  me- 
ningeal sheath  of  the  optic  nerve,  and  by  a  small  tendon  to  the 
lower  surface  of  the  small  wing  of  the  sphenoid  bone,  not  far  from 
the  optic  forameUj,  from  which  it  is  only  separated  by  the  rectus 
superior.  From  these  origins,  it  is  directed  horizontally  forwards, 
until  it  arrives  at  the  upper  part  of  the  eye-ball,  when  it 
curves  downwards,  expanding  and  gradually  losing  its  red  colour, 
to  descend  as  far  as  the  fibro-cartilage  of  the  upper  eyelid,  to  the 
upper  edge  of  which  it  is  attached  by  a  very  thin  and  membraneous 
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aponeurosis,  which  sends  some  fibres  to  the  outer  part  of  the  orbit, 
and  contributes  to  the  formation  of  the  palpebral  ligament. 

959.  Its  upper  surface  is  in  contact,  posteriorly,  with  the  vault 
of  the  orbit,  and  with  the  frontal  branch  of  the  ophthalmic  nerve. 
More  anteriorly,  it  is  covered  by  much  adipose  cellular  tissue ;  and 
at  its  foremost  part,  the  palpebral  ligament  separates  it  from  the 
orbicularis  palpebrarum.  Its  inferior  surface  is  in  connexion 
posteriorly,  with  the  rectus  superior,  and  anteriorly,  with  the  tunica 
conjunctiva. 

960.  It  raises  the  upper  eyelid,  and  draws  it  backwards  within 
the  orbit. 


OF  THE  RECTUS  OCULI  SUPERIOR. 

(Attollens  Oculum). 

961.  It  is  situated  under  the  levator  palpebrse  superioris,  and 
has  the  same  form  as  that  muscle,  but  is  a  little  shorter.  It  is 
attached,  posteriorly,  between  it  and  the  optic  foramen,  to  the  pro- 
cess of  Ingrassias  and  fibrous  sheath  of  the  optic  nerve,  ming- 
ling there  a  little  with  the  rectus  internus ;  it  then  proceeds  hori- 
zontally forwards  to  the  upper  part  of  the  eye-ball,  where  it 
degenerates  into  a  thin  aponeurosis,  which  transmits  a  part  of  its 
fibres  to  the  sclerotic  membrane. 

962.  This  aponeurosis,  as  well  as  that  which  terminates  toward 
the  eye  the  other  three  recti,  is  separated  from  that  organ  by  a 
small  indistinct  synovial  capsule,  the  walls  of  which  are  soft,  and 
as  it  were  downy. 

963.  Its  upper  surface  is  covered  by  the  levator  palpebrae  su- 
perioris, from  which  it  is  separated  by  some  nervous  filaments,  and 
by  the  membrana  conjunctiva ;  the  inferior  surface  rests,  poste- 
riorly, on  the  optic  nerve,  the  ophthalmic  artery,  and  the  nasal 
branch  of  the  ophthalmic  nerve,  and,  anteriorly,  upon  the  eye  it- 
self. 

964.  It  raises  the  eye. 


OF  THE  RECTUS  INFEllIOIl. 

(Depressor  OculiJ. 

965.  This  muscle  is  of  the  same  form  as  the  preceding,  and  lies 
upon  the  floor  of  the  orbit.  It  arises  posteriorly  from  a  tendon 
common  to  it  with  the  internal  and  external  recti,  and  pro- 
ceeds horizontally  towards  the  ball  of  the  eye,  on  which  it  ter- 
minates in  the  same  manner  as  the  rectus  superior,  and  two  fol- 
lowing muscles. 
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966.  Its  inferior  surface  is  separated  from  the  floor  of  the  orbit 
by  a  quantity  of  adipose  tissue,  and  covered  anteriorly  by  the 
conjunctiva.  The  upper  surface  is  in  connexion  with  the  optic 
nerve,  a  branch  of  the  third  pair  of  nerves,  and  the  eye. 

967.  It  is  the  antagonist  of  the  rectus  superior,  drawing  the  eye 
downwards.  ^ 

OF  THE  IlECTUS  INTER.NUS. 

(Adductor  Oculi). 

968.  It  resembles  the  two  preceding  muscles  and  the  following, 
and  occupies  the  internal  region  of  the  orbit.  Posteriorly,  it  is  at- 
tached to  the  small  tendon  of  which  we  have  spoken,  and  a  little  to 
the  margin  of  the  optic  hole,  thence  it  proceeds  horizontally  for- 
wards to  the  inner  side  of  the  eye.  Its  internal  surface  corre- 
sponds to  the  orbit ;  the  eocternal  to  the  optic  nerve. 

969.  It  carries  the  eye  inwards. 


OF  THE  EECTUS  EXTERNJJS. 

(Abductor  Oculi). 

970.  It  is  situated  at  the  outer  side  of  the  orbit,  and  arises 
from  the  tendon  already  mentioned,  and  outer  part  of  the  cii*- 
cumference  of  the  optic  hole,  by  short  aponeuroses.  Between 
these  two  origins  pass  the  third  pair  of  nerves,  sixth  pair, 
and  nasal  branch  of  the  ophthalmic.  The  muscle  then  pro- 
ceeds horizontally  outwards  and  forwards,  to  the  outer  part  of 
the  eye.  It  corresponds  by  its  external  surface  to  the  perios- 
teum of  the  orbit,  and  to  the  lachrymal  gland ;  by  its  internal 
surface  to  the  optic  nerve  and  sixth  pair,  as  well  as  to  the  lenticu- 
lar ganglion. 

971  •  Its  action  is  to  draw  the  eye  outwards. 

972.  There  results  from  the  description  of  the  four  recti  muscles 
of  the  eye,  that  they  have  all  nearly  the  same  form,  and  agree  in 
possessing  the  following  characters  in  common  ;  1st,  three  of  them, 
the  inferior,  outer,  and  inner,  arise  posteriorly  from  the  same 
small  tendon  which  is  attached  near  the  pituitary  fossa,  at  the 
inner  extremity  of  the  sphenoidal  fissure,  and  which,  after  travers- 
ing the  latter,  divides  into  three  portions,  distributed  one  to  each  of 
them ;  2dly,  their  fleshy  fibres,  which  are  at  first  parallel,  after- 
wards diverge. 

973.  Besides  their  position  and  relations  to  the  surround- 
ing parts,  the  recti  are  distinguished  from  each  other  by  various 
characters.  The  external  is  longer,  and  the  internal  shorter,  than 
the  others.     The  upper  is  the  thinnest,  the  inner  the  thickest. 
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The  outer,  which  is  more  curved  than  the  rest,  receives  a  pair  of 
nerves  for  itself.  The  inner  alone  proceeds  directly  forward ;  the 
others  are  oblique,  especially  the  outer. 

974.  When  these  muscles  act  together,  they  draw  the  ball  of  the 
eye  into  the  bottom  of  the  orbit.  By  contracting  successively  in 
pairs,  they  impress  upon  it  all  the  intermediate  motions  to  those 
we  have  already  mentioned,  and  make  it  perform  a  sort  of  cir- 
cumduction. 


OF  THE  OBLIQUUS  SUPEIllOR  OCULT. 

975.  The  ohliquus  superior  is  a  slender,  rounded,  fusiform  mus- 
cle, much  longer  than  any  of  the  preceding,  but  thinner  and  nar- 
rower. It  is  situated  at  the  upper  and  inner  part  of  the  orbit,  and 
reflected  upon  itseF,  about  the  middle  of  its  course.  It  arises 
behind,  by  short  aponeuroses,  and  near  the  optic  foramen,  from 
the  prolongation  of  the  dura  mater  which  lines  the  orbit.  It  is 
there  confounded  a  little  with  the  insertion  of  the  levator  palpebrse 
superioris.  It  then  proceeds  horizontally  to  the  internal  orbitar 
process,  passing  beneath  the  internal  orbitar  foramina.  When  ar- 
rived there,  it  degenerates  into  a  slender  and  rounded  tendon,  sur- 
rounded by  a  kind  of  celkilar  sheath,  which  is  soft  and  loose  ;  it  is 
engaged  in  a  cartilaginous  ring,  which  converts  the  depression  ob- 
served upon  the  frontal  bone  at  this  place  into  a  canal,  and  whose 
two  extremities  are  attached  to  the  bone  in  a  moveable  manner 
by  very  short  fibrous  ligaments.  In  the  interior  of  this  pulley  is 
a  synovial  capsule  which  is  reflected  over  the  tendon,  and  accom- 
panies it  fo"  some  way,  forming  around  it  a  very  distinct  and  close 
sheath ;  the  tendon  is  curved  from  above  downwards,  and  from 
within  outwards  at  an  acute  angle.  It  then  proceeds  backwards 
and  downwards  between  the  rectus  superior  and  ball  of  the  eye, 
and  is  converted  into  a  radiated  aponeurosis  which  continues  to  de- 
scend over  the  outer  and  posterior  part  of  the  eye-ball,  where 
it  terminates,  near  the  entrance  of  the  optic  nerve,  confound- 
ing a  portion  of  its  fibres  with  the  sclerotic  membrane. 

976-  This  muscle  is  placed  between  the  orbit,  the  optic  nerve, 
the  superior  and  internal  recti  muscles,  and  ball  of  the  eye. 

977-  It  carries  the  ball  of  the  eye  forwards  and  inwards,  making 
it  experience  a  rotatory  motion,  which  directs  the  pupil  downwards 
and  inwards. 


OF  THE  OBLIQUUS  INFERIOR  OCULI. 

978.  The  ohliquus  inferior,  which  is  situated  at  the  anterior  and 
under  part  of  the  orbit,  is  shorter  and  less  rounded  than  the  pre- 
ceding muscle.     It  is  attached  to  the  inner  and  fore  part  of  the  or-f 
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bitar  surface  of  the  superior  maxillary  bone,  a  little  to  the  outside 
of  the  lachrymal  groove,  whence  it  is  directed  backwards  and  out- 
wards, curving  upwards  upon  the  convexity  of  the  eye,  between  it 
and  the  rectus  externus ;  it  then  degenerates  into  an  aponeurosis 
which  terminates  in  the  sclerotic  membrane,  at  the  distance  of  two 
lines  from  the  entrance  of  the  optic  nerve. 

979.  Its  inferior  surface  rests  upon  the  floor  of  the  orbit ;  the 
upper  corresponds  to  the  eye-ball,  and  rectus  inferior. 

980.  It  carries  the  eye-ball  inwards  and  forwards,  and  di- 
rects the  pupil  upwards  and  outwards.  When  it  acts  along  with 
the  preceding  muscle,  the  eye  is  carried  forwards  and  inwards, 
which  counterbalances  the  effort  made  by  the  united  recti  muscles. 

981.  In  order  to  dissect  the  muscles  of  the  orbit,  the  roof  and  a 
part  of  the  outer  wall  of  it  require  to  be  removed ;  this  may  be 
done  by  sawing  the  orbitar  arch,  on  the  outside  of  the  fossa  to 
which  the  cartilaginous  pully  of  the  superior  obhque  is  attached, 
and  then  the  margin  of  the  orbit  a  little  below  the  union  of  the 
external  orbitar  process  of  the  frontal  bone  with  the  malar  bone. 
These  sections  being  effected,  a  blow  with  a  hammer  will  detach 
the  piece  of  bone  comprehended  between  them,  and  the  upper  wall 
of  the  orbit,  which  is  very  thin,  may  be  removed  by  strong  pincers. 
The  muscles  are  now  to  be  cleaned  by  removing  the  surrounding 
cellular  and  adipose  tissue. 


MUSCLES  OF  THE  NECK. 

OF  THE  PLATYSMA  MYOIDES. 

(Latissimus  Colli.) 

982.  This  muscle  has  the  appearance  of  a  very  thin  fleshy  mem- 
brane extended  over  the  fore  and  lateral  part  of  the  neck,  from  the 
upper  part  of  the  thorax  to  the  lower  part  of  the  face.  It  is  of  a  qua- 
drilateral form,  broader  above  and  below  than  in  the  middle.  Its 
fibres  originate  in  the  cellular  tissue  which  covers  the  upper  part  of 
the  deltoides  and  pectoralis  major,  and  sometimes  even,  so  far 
down  as  the  fourth  rib.  From  being  at  first  scattered,  they 
are  brought  nearer  each  other,  and  ascend  obliquely  inwards, 
the  plane  they  form  on  the  sides  of  the  neck  assuming  some 
degree  of  thickness.  The  two  muscles  thus  converge  ;  at  the 
middle  of  the  base  of  the  jaw,  they  expand  a  second  time.  Their 
more  anterior  fibres,  which  are  the  longest  and  largest,  intermingle 
beneath  the  symphysis  of  the  chin,  and  terminate  in  the  skin  of 
that  part.  The  middle  fibres  are  fixed  to  the  external  oblique  line 
of  the  lower  jaw,  and  to  the  base  of  that  bone.  Several  of  them 
pass  across  those  of  the  depressor  anguli  oris  to  be  continued  into 
tne  quadratus  menti,  or  ascend  to  the  commissure  of  the  lips. 
The  posterior  are  in  part  incorporated  with  the  depressor  anguli 
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oris,  and  in  part  lost  in  the  cellular  tissue  of  the  cheek.  The 
latter  sometimes  ascend  to  the  orbicularis  palpebrarum,  or  direct 
themselves  toward  the  ear,  covering  the  trapezius  a  little  ;  but  the 
last  of  them,  which  are  much  shorter  than  the  rest,  do  not  reach 
so  far  as  the  jaw-bone.  They  are  also  frequently  strengthened  by 
a  thin  muscular  plane,  {Musculus  risorius  of  Santorini),  which, 
arising  before  the  parotid  gland,  or  aponeurosis  of  the  masseter 
muscle,  proceeds  horizontally  toward  the  angle  of  the  mouth. 

983.  The  ewternal  surface  of  the  platysma-myoides  is  covered  by 
the  skin,  from  which  it  is  separated  by  a  dense  cellular  tissue,  con- 
taining in  general  little  fat.  The  inner  surface  covers  at  its  lower 
part  the  deltoides  and  pectoralis  major,  as  well  as  the  clavicle ;  in 
the  middle,  the  sterno-cleido-mastoideus,  omo-hyoideus,  sterno- 
hyoideus,  sterno-thyroideus,  thyro-hyoideus,  digastricus  and  mylo- 
hyoideus,  the  external  jugular  vein,  the  carotid  and  superior  thy- 
roid arteries,  and  the  maxillary  gland.  At  the  upper  part,  it  lies 
upon  the  body  of  the  lower  jaw,  part  of  the  parotid  gland,  the  mas- 
seter, buccinator,  depressor  anguli  oris,  levator  menti,  and  zygo- 
maticus  major  muscles,  and  the  labial  artery. 

984.  It  depresses  and  carries  outwards  the  commissure  of  the 
lips ;  lowers  the  skin  of  the  cheek  and  that  of  the  neck,  which  it 
wrinkles  transversely ;  assists  in  lowering  the  under  jaw  ;  and  may 
also  raise  the  skin  which  covers  the  upper  part  of  the  chest. 

985.  For  the  dissection  of  this  muscle  put  a  block  under  the 
shoulders  of  the  subject,  and  turn  its  face  opposite  to  the  side 
which  is  to  be  dissected.  Make  an  incision  through  the  skin  a 
little  below  the  clavicle,  and  parallel  with  it,  and  another  in  the 
same  direction  along  the  base  of  the  lower  jaw  ;  these  two  incisions 
are  to  be  joined  by  another,  perpendicular  to  them,  extending  from 
the  middle  of  the  one  to  the  middle  of  the  other ;  the  flaps  are  now 
to  be  dissected  off,  the  one  forwards  and  the  other  backwards.  The 
cellular  tissue  between  the  skin  and  the  muscle  is  very  dense,  and 
is  generally  called  the  superficial  cervical  fascia.  * 


OF  THE  STERNO-MASTOIDEUS. 

{Sterno-Cleido-Mastoideus.) 

986.  This  muscle  is  long,  flat,  about  two  inches  broad,  narrow- 
er in  the  middle  than  at  its  extremities,  bifurcated  below,  and  si- 
tuated obliquely  upon  the  anterior  and  lateral  parts  of  the  neck. 
The  two  branches  of  its  bifurcation  are  separated  from  each  other 
by  an  interval  filled  with  cellular  tissue.  The  inner  or  anterior, 
which  is  thicker  and  narrower  than  the  other,  arises  from  the  fore 
part  of  the  upper  extremity  of  the  sternum,  by  a  tendon  which 
ascends  very  high  upon  the  fleshy  fibres.     The  outer,  which  is 

•  Vide  Allan  Burns'  Sui-gical  Anatomy  of  the  head  and  neck." 
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sometimes  divided  into  several  portions,  arises  by  very  distinct 
aponeurotic  fibres,  from  the  inner  and  upper  part  of  the  clavicle, 
over  an  extent  which  varies  in  different  subjects.  These  two  por- 
tions of  the  muscle  follow  different  directions :  the  first  ascends 
obliqviely  backwards  and  outwards,  and  covers  the  second,  which  is 
nearly  vertical.  After  thus  crossing  each  other  they  remain  for 
some  time  distinct,  but  are  at  length  incorporated,  so  as  to  form 
a  single  bundle,  terminated  by  a  broad  and  thin  aponeurosis 
posteriorly,  where  it  is  attached  to  the  outside  of  the  upper  curved 
line  of  the  occipital  bone,  narrow  and  thicker  anteriorly,  where  it 
is  inserted  into  the  mastoid  process.  At  the  union  of  its  two  por- 
tions, or  a  little  above  it,  the  sterno-mastoideus  is  traversed  oblique- 
ly by  the  spinal  accessory  nerve. 

987-  Its  outer  'surface  is  covered  nearly  in  its  whole  extent  by 
the  platysma  myoides,  excepting  at  its  upper  part,  where  it  lies 
under  the  skin  and  parotid  gland.  Between  it  and  the  platysma 
myoides  are  observed  the  external  jugular  vein,  and  some  nervous 
filaments  of  the  superficial  cervical  plexus.  Its  inner  surface  is 
applied  inferiorly  upon  the  sterno-clavicular  articulation,  the  ster- 
no-thyroideus,  sterno-hyoideus,  and  omo-hyoideus  muscles,  the  in- 
ternal jugular  vein,  the  trunk  of  the  carotid  artery,  the  pneumo- 
gastric  nerve,  the  cervical  plexus,  and  the  sympathetic  nerve. 
Above,  it  corresponds  to  the  scalenus,  levator  anguli  scapulae,  sple- 
nius,  and  digastricus  muscles,  and  to  the  spinal  accessory  nerve. 
Its  anterior  edge  is  very  close  below  to  the  muscle  of  the  opposite 
side,  but  very  widely  separated  above.  Its  upper  and  lower 
parts  are  pretty  thick,  but  in  the  middle  it  is  thin.  The  posterior 
edge  is  thin,  and  a  little  concave. 

988.  This  muscle  carries  the  head  forwards,  inclines  it  to  its 
own  side,  and  makes  it  perform  a  rotatory  motion  which  turns  the 
face  to  the  opposite  side.  When  the  two  muscles  act  together,  the 
head  is  bent  directly,  and  in  this  case  the  thorax  requires  to  be  pre- 
viously fixed  below  by  the  recti  abdominis. 

989.  The  head  being  slightly  inclined  backwards,  and  face 
turned  to  the  opposite  side,  the  dissector  proceeds  to  expose  this 
muscle  by  cutting  through  the  platysma  myoides,  and  other  parts 
which  cover  its  outer  surface,  in  the  direction  of  its  fibres,  and  re- 
versing them.  This  muscle  being  exposed  and  examined,  may 
be  cut  through  at  the  middle,  and  the  upper  portion  thrown  up- 
wards, the  lower  downwards.  When  this  and  the  platysma  my- 
oides are  removed,  no  other  dissection  is  required  for  the  following 
muscles  but  the  removal  of  cellular  substance  from  their  sur- 
faces. 


OF  THE  OMO-HYOIDEUS. 

990.  The  Omo-hyoideus  {Scapulo-hyoideus),  is  a  long,  slender, 
fattened,  and  very  narrov/  muscle,  situated  obliquely  on  the  sides 
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and  fore  part  of  the  neck.  It  arises  below,  by  aponeurotic  fibres, 
longer  before  than  behind,  from  the  upper  edge  of  the  scapula, 
behind  the  coracoid  notch  (428),  and  often  from  the  ligament  which 
converts  the  latter  into  a  hole.  It  ascends  forwards  and  inwards, 
becoming  narrower,  passes  behind  the  clavicle,  sometimes  attach- 
ing itself  to  its  posterior  edge,  crosses  the  direction  of  the  sterno- 
mastoideus,  and,  behind,  it  is  converted  into  a  very  thin  and  nar- 
row tendon,  of  variable  length,  always  more  distinct  before  than 
behind.  It  then  becomes  fleshy  again,  increases  its  breadth,  and 
ascends  nearly  parallel  to  the  sterno-hyoideus,  to  terminate  by  very 
short  aponeuroses  on  the  sides  of  the  lower  edge  of  the  body  of  the 
hyoid  bone. 

991.  Its  outer  surface  is  covered  by  the  trapezius,  platysma 
myoides,  sterno-mastoideus,  and  the  clavicle.  The  inner  cor- 
responds to  the  two  scaleni,  the  anterior  branches  of  the  infe- 
rior cervical  nerves,  the  trunk  of  the  carotid  artery,  the  internal 
jugular  vein,  the  superior  thyroid  vessels,  and  the  sterno-hyoideus 
and  sterno-thyroideus  muscles. 

992.  This  muscle  lowers  the  hyoid  bone,  carrying  it  a  little  back- 
wards and  to  a  side.  When  it  acts  along  with  its  fellow,  it  lowers 
the  bone  directly  and  carries  it  backwards. 

993.  The  inferior  extremity  of  this  muscle  cannot  be  exposed, 
until  the  clavicle  has  been  removed. 


OF  THE  STERNO-HYOIDEUS. 

994.  The  Sterno-hyoideus,  which  is  placed  at  the  fore  part  of 
the  neck,  and  represents  a  long  narrow  band,  arises  behind  the 
clavicular  extremity  of  the  sternum,  from  the  posterior  sterno- 
clavicular ligament,  and  also  sometimes  from  the  cartilage  of  the 
first  rib.  It  ascends  obliquely  inwards,  contracting  a  little,  and 
approaching  that  of  the  opposite  side,  as  far  as  the  middle  of  the 
larynx.  It  then  directs  itself  a  little  outwards,  and  terminates  at 
the  lower  edge  of  the  body  of  the  hyoid  bone,  internally  of  the 
preceding  muscle.  It  commonly  presents,  at  a  variable  height,  an 
aponeurotic  intersection  more  visible  before  than  behind,  somewhat 
tortuous,  and  often  only  existing  on  the  inside.  Its  various  inser- 
tions are  effected  by  means  of  small  aponeuroses. 

995.  The  anterior  surface  of  this  muscle  is  covered  by  the 
clavicle,  the  sterno-mastoideus,  platysma-myoides,  and  omo-hyoi- 
deus  muscles,  and  by  the  skin.  The  posterior  is  applied  upon 
the  sterno-thyroideus,  crico-thyroideus  and  thyro-hyoideus  mus- 
cles, the  thyro-hyoid  membrane,  the  thyroid  body,  and  the  su- 
perior thyroid  vessels.  A  small  synovial  bursa  exists  between 
it  and  the  crico-thyroid  membrane. 

996.  It  depresses  the  hyoid  bone,  and  consequently  the  larynx, 
and  thus  furnishes  a  fixed  point  to  the  depressor  muscles  of  the 
jaw. 
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OF  THE  STERMO-THYROIDEUS. 


997-  This  muscle,  which  is  of  the  same  form  as  the  preceding, 
and  situated  behind  it,  but  a  httle  shorter  and  broader,  arises  from 
the  upper  part  of  the  internal  surface  of  the  sternum,  opposite  the 
cartilage  of  the  second  rib,  whence  it  ascends,  directing  itself 
a  little  outwards,  and  contracting,  to  the  thyroid  cartilage,  on  the 
oblique  ridge  of  which  it  terminates  by  short  aponeuroses.  It  also 
sometimes  presents,  at  its  lower  part,  an  oblique  or  transverse  apon- 
eurotic intersection. 

998.  Its  anterior  surface  is  covered  by  the  sterno-hyoideus, 
sterno-mastoideus,  and  omo-hyoideus  muscles.  The  posterior 
covers  the  subclavian  and  internal  jugular  veins,  the  trunk  of  the 
carotid  artery,  the  trachea,  the  thyroid  body  and  its  vessels,  the 
crico-thyroideus  muscle,  and  a  part  of  the  constrictor  pharyngis 
inferior. 

999-  It  acts  upon  the  thyroid  cartilage  in  the  same  manner  as 
the  preceding  muscle  upon  the  hyoid  bone. 

1000.  It  is  exposed  by  the  removal  of  the  preceding. 


OF  THE  THYRO-HYOIDEUS. 

(Hyo-thyroideus.) 

1001.  It  is  of  a  quadrilateral  form,  very  short  and  thin,  and 
situated  at  the  middle  and  fore  part  of  the  neck  upon  the  larynx. 
It  is  often  continuous  with  the  preceding  by  its  lower  edge,  which 
is  attached  to  the  oblique  ridge  of  the  thyroid  cartilage,  and 
consequently  inclined  downwards  and  inwards.  It  ascends  from 
thence  parallel  to  the  muscle  of  the  opposite  side,  and  terminates  at 
the  lower  edge  of  the  body  of  the  hyoid  bone,  and  at  the  anterior 
half  of  the  outer  edge  of  its  great  horn.  Its  anterior  surface  is 
covered  by  the  sterno-hyoideus,  omo-hyoideus,  and  platysma  my- 
oides.  The  posterior  lies  upon  the  thyroid  cartilage  and  the  thyro- 
hyoid membrane.  Its  use  is  to  bring  the  larynx  and  hyoid  bone 
toward  each  other. 


OF  THE  DIGASTRICUS.* 

(Biventer  Maxillce.) 

1002.  This  muscle  is  situated  on  the  lateral,  upper  and  anterior 
parts  of  the  neck,  beneath  the  under  jaw.  It  is  thick  and  fleshy 
at  its  extremities,  slender  and  tendinous  at  the  middle,  where  it  is 

*  A/j,  duo ;  yxfln^t  venter  ;  two-bellied. 
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bent  upon  itself.  It  arises  posteriorly,  by  aponeurotic  fibres,  from 
the  mastoidal  groove  of  the  temporal  bone,  and  descends  obliquely 
inwards  and  forwards,  at  first  broader  and  thicker,  but  becoming 
gradually  thinner,  and  changing  into  a  pretty  strong  rounded 
tendon,  about  two  inches  long,  which  passes  through  the  lower 
part  of  the  stylo-hyoideus,  but  sometimes  merely  behind  it.  At 
the  hyoid  bone  it  is  received  into  a  kind  of  aponeurotic  ring, 
which  is  attached  to  its  upper  edge,  and  furnished  internally  with 
a  small  synovial  bursa,  a  line  or  two  in  breadth  and  of  vari- 
able length.  Then  a  broad  and  thin  aponeurosis  is  detached 
from  the  lower  edge  of  the  tendon,  which  here  changes  its  direction, 
and  is  bent  upon  itself.  It  descends  before  the  mylo-hyoideus, 
contracts  firm  adhesion  to  it,  and  is  also  attached  to  thebody  of  the 
hyoid  bone.  The  muscle  then  ascends  forwards  and  inwards  to- 
ward the  base  of  the  jaw,  becomes  a  second  time  fleshy  and  thick, 
approaches  that  of  the  opposite  side,  and  is  inserted  into  a  fossa 
situated  upon  the  sides  of  the  symphysis  of  the  chin,  by  aponeu- 
rotic fibres,  which  are  sometimes  interlacedT^ith  those  of  the  other 
muscle. 

1003.  Its  external  surface  is  covered  posteriorly  by  the  trache- 
lo-mastoideus,  splenius  and  sterno-mastoideus  ;  in  the  middle,  by 
the  maxillary  gland,  which  is  lodged  in  the  angle  formed  by  the 
tendon  ;  anteriorly,  by  the  platysma  myoides.  Its  inner  surface 
lies  upon  the  stylo-hyoideus,  stylo-glossus,  and  stylo-pharyngeus 
muscles,  the  external  and  internal  carotid,  the  labial  and  lingual 
arteries,  the  internal  jugular  vein,  the  hypo-glossal  nerve,  the  hyo- 
glossus  and  mylo-hyoideus  muscles. 

1004.  This  muscle  depresses  the  under  jaw,  or  raises  the  os  hy- 
oides  and  carries  it  forward.  Its  posterior  portion  appears  to  assist 
in  raising  the  upper  jaw,  by  acting  upon  the  skull. 


OF  THE  STYLO-HYOIDEUS. 

1005.  This  is  a  long  and  slender  muscle,  placed  at  the  upper 
and  lateral  part  of  the  neck.  An  aponeurosis,  which  is  consider- 
ably prolonged  upon  the  fleshy  fibres,  attaches  it  to  the  styloid 
process,  near  its  base,  and  is  separated  from  the  latter  by  a  small 
synovial  bursa.  It  descends  thence  inwards  and  forwards,  follow- 
ing the  direction  of  the  posterior  belly  of  the  digastricus ;  it 
becomes  broader,  and  then  generally  bifurcates,  in  a  more  or  less 
distinct  manner,  to  give  passage  to  the  tendon  of  that  muscle. 
Uniting  its  two  portions  again,  it  is  inserted  at  the  lower  part,  and 
on  the  sides  of  the  body  of  the  hyoid  bone,  by  short  aponeurotic 
fibres. 

1006.  Its  outer  surface  is  covered  by  the  digastric  muscle. 
The  inner  is  in  relation  with  the  external  carotid,  the  labial  and 
lingual  arteries,  the  internal  jugvilar  vein,  the  stylo-glossus,  stylo- 
pharyngeus,  and  hyo-glossus  muscles,  and  the  hypo-glossal  nerve. 
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1007-  It  raises  the  hyoid  bone,  and  consequently  the  larynx, 
carrying  it  at  the  same  time  backwards  and  to  a  side.  When  the 
two  muscles  act  together,  the  hyoid  bone  is  raised  directly  and 
carried  backwards. 


OF  THE  MYLO-HYOIDEUS. 

1008.  This  muscle  is  broad,  thin,  flat,  and  of  a  truncated  trian- 
gular form.  It  is  situated  at  the  upper  and  fore  part  of  the  neck, 
behind  the  lower  jaw.  It  arises,  by  short  aponeuroses,  from  the 
internal  oblique  line  of  the  inferior  maxillary  bone,  between  the 
last  molar  tooth  and  the  mental  process.  Its  anterior  fibres,  which 
are  very  short,  proceed  obliquely  downwards  and  inwards,  and  are 
incorporated  with  those  of  the  opposite  muscle,  along  a  sort  of 
tendinous  raphe,  which  descends  from  the  symphysis  of  the  chin  to 
the  hyoid  bone,  and  degenerates  below  into  a  thin  aponeuro- 
sis united  to  that  of  the  digastric  muscle.  The  other  fibres,  which 
become  longer  the  farther  back  they  are  situated,  are  less  and  less 
oblique,  so  as  ultimately  to  become  nearly  vertical ;  they  terminate 
by  aponeuroses,  at  the  lower  and  fore  part  of  the  body  of  the  hyoid 
bone. 

1009-  The  outer  surface  of  the  mylo-hyoideus,  which  inclines 
downwards  and  forwards,  is  covered  by  the  digastricus  and  platys- 
ma  myoides,  and  by  the  sub-maxiUary  gland.  The  inner  covers 
the  genio-hyoideus,  genio-glossus,  and  hyo-glossus  muscles,  the 
sub-lingual  gland,  the  duct  of  the  sub-maxillary  gland,  the  pro- 
longation of  it,  and  the  lingual  nerve. 

1010.  It  raises  the  hyoid  bone  and  carries  it  forward,  or  de- 
presses the  lower  jaw. 

1011.  This  muscle  is  dissected  by  removing  the  parts,  covering 
its  outer  surface,  (1009)  whilst  its  fibres  are  stretched. 


OF  THE  GENIO-HYOIDEUS. 

1012.  This  muscle  is  situated  behind  the  preceduig.  It  is  thin, 
short,  flat,  narrower  above  than  below.  It  arises  from  a  small  ten- 
don inserted  into  the  lower  genial  process  (249),  and  descends 
backwards  to  be  attached  to  the  middle  of  the  anterior  surface 
of  the  body  of  the  os  hyoides.  Its  anterior  sxirface,  which  is  in- 
clined downwards,  is  covered  by  the  mylo-hyoideus ;  the  'posterior 
is  applied  upon  the  genio-glossus  and  hyo-glossus.  Its  inner  edge 
is  contiguous  to  that  of  the  opposite  side,  and  often  incorporated 
with  it. 

1013.  The  action  of  this  muscle  is  to  raise  the  hyoid  bone,  car- 
rying it  forward,  or  to  depress  the  jaw. 

1014.  Cut  through  the  raphe  by  which  the  two  mylo-hyoidei 
muscles  are  joined  to  each  other,  and  detach  them  on  each  side  to 
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show  this  muscle,  in  the  direction  of  whose  fibres  the  dissection  is 
to  be  carried  on. 


OF  THE  HYO-GLOSSUS. 

1015.  The  hyo-glossus  is  a  thin,  broad,  quadrilateral  muscle, 
situated  at  the  upper  and  fore  part  of  the  neck.  It  arises  from 
three  different  points  of  the  os  hyoides,  on  which  account  it  has 
been  described  by  Albinus  as  consisting  of  three  different  muscles. 
The  first,  {Cerato-glossus),  is  attached  by  short  aponeurotic  fibres 
to  the  vipper  surface  of  the  great  horn  of  the  hyoid  bone.  It  as- 
cends a  little  obliquely  from  behind  forwards,  contracting  in  its 
progress,  toward  the  lower  and  lateral  part  of  the  tongue,  where  it 
is  continuous  with  a  portion  of  the  fibres  of  the  stylo-glossus,  after 
having  passed  between  its  two  bundles,  and  finally  terminates  in 
the  dermis  of  the  mucous  membrane.  The  second  portion  {Basio- 
glossus)  which  is  not  so  broad  but  thicker,  covers  the  preceding 
portion  a  little  at  its  upper  part,  and  is  separated  from  it  below  by 
the  lingual  artery ;  it  arises  from  the  upper  part  of  the  anterior 
surface  of  the  body  of  the  hyoid  bone,  and  ascends  a  little  oblique- 
ly backwards  and  outwards.  Lastly,  the  third  portion  {Chonclro- 
glossus)  originates  from  the  small  horn  of  the  same  bone,  as  well 
as  the  cartilage  placed  between  the  body  and  the  large  horn, 
and  ascends  upon  the  sides  of  the  root  of  the  tongue,  where  it  is 
confounded,  like  the  basio-glossus,  with  the  lingualis  and  genio- 
glossus,  without  our  being  able  to  trace  it  to  the  tegumentary  mem- 
brane. 

1016.  The  outer  surface  of  this  muscle  is  covered  above  by  the 
stylo-glossus,  with  which  it  is  connected ;  a  little  farther  down,  by 
the  mylo-hyoideus,  the  great  hypo-glossal  nerve  and  submaxil- 
lary gland ;  and  still  farther  down,  by  the  genio-hyoideus,  stylo- 
hyoideus  and  digastricus.  The  inner  surface  is  in  connexion  with 
the  constrictor  pharyngis  medius  and  genio-glossus  muscles,  the 
lingual  artery,  and  the  glosso-pharyngeal  nerve. 

1017-  The  hyo-glossus  lowers  the  base  of  the  tongue,  or  raises 
the  hyoid  bone  when  the  tongue  is  fixed.  When  it  acts  on  one 
side  only,  it  inclines  the  tongue  towards  the  same  side. 

1018.  A  part  of  the  lower  jaw  being  removed,  the  tongtie  drawn 
out  of  the  mouth,  and  the  parts  covering  its  outer  surface  (1016) 
removed,  the  hyo-glossus  will  be  exposed  in  its  whole  extent. 


OF  THE  GENIO-GLOSSUS. 

1019.  The  Genio-glossus  is  a  triangular  radiated  muscle,  trans- 
versely flattened,  and  situated  between  the  tongue  and  lower 
maxillary  bone.  It  arises  from  the  upper  tubercle  of  the  genial 
process,  by  a  small  but  very  strong  snort  tendon,  which  is  more 
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prolonged  externally  than  internally,  and  from  which  proceed  the 
fleshy  fibres,  diverging  and  following  different  directions,  but  al- 
most always  perpendicularly  to  the  axis  of  the  tongue.  The  upper 
fibres,  which  are  the  shortest,  are  at  first  horizontal,  but  on  arriv- 
ing at  the  lower  part  of  the  tongue,  curve  upwards  and  forwards  to 
reach  its  point.  The  middle  fibres,  which  are  less  curved,  are  con- 
founded on  the  side  with  the  lingualis  muscle.  The  inferior  are 
much  longer,  and  descend  obliquely  backwards  to  lose  themselves 
at  the  base  of  the  tongue,  or  even  to  be  attached  in  part  to  the 
summit  of  the  small  horn  of  the  os  hyoides,  or  continued  into 
the  constrictor  pharyngis  medius.  There  results  from  this  arrange- 
ment that  the  muscle  represents  a  triangle  whose  base  is  attached 
to  the  tongue,  where  its  fibres  are  interlaced  with  those  of  the  lin- 
gualis, stylo-glossus,  constrictor  pharyngis  superior,  constrictor  me- 
dius, and  hyo-glossus.  At  the  place  where  the  two  genio-glossi 
touch  each  other  behind,  there  is  observed  a  small  bundle  of  fibres, 
which  ascends  towards  the  middle  hgament  of  the  epiglottis,  to  be 
inserted  at  the  dorsal  surface  of  that  organ. 

1020.  The  external  surface  of  the  genio-glossus  is  covered  by 
the  sublingual  gland,  and  the  stylo-glossus,  hyo-glossus,  lingualis, 
and  mylo-hyoideus  muscles.  Its  inner  surface  is  in  contact  with 
that  of  the  opposite  side,  and  even  incorporated  with  it  below  and 
behind.  Its  lower  edge  corresponds  to  the  genio-hyoideus ;  the 
upper,  to  the  mucous  membrane  of  the  mouth. 

1021.  The  contraction  of  the  inferior  fibres  of  this  muscle  carries 
the  tongue  and  hyoid  bone  forwards,  after  having  previously  raised 
the  latter.  The  superior  fibres  pull  it  backwards,  and  restore  it  to 
its  natural  position  ;  while  the  middle  fibres  hollow  its  dorsal  sur- 
face into  a  groove. 

1022.  The  muscle  is  most  conveniently  exposed  by  cutting  out 
a  piece  of  the  lower  jaw,  if  this  has  not  been  done  for  the  preced- 
ing muscle,  then  drawing  the  tongue  upwards  and  forwards  to 
stretch  its  fibres,  then  the  parts  covering  its  outer  svirface  (1020) 
are  to  be  removed,  dissecting  always  in  the  direction  of  its  fibres. 


OF  THE  STYLO-GLOSSUS" 

1023.  The  Stylo-glossus  is  narrow  above,  broad  and  thin  below, 
and  arises  chiefly  from  the  stylo-maxillary  ligament,  which  seems 
peculiarly  intended  for  it.  It  is  in  fact  attached  to  nearly  the  whole 
anterior  edge  of  that  ligament  and  lower  half  of  the  styloid 
process,  by  a  thin  aponeurosis.  It  then  expands,  and  descends 
forwards  and  inwards,  to  be  partly  lost  upon  the  edge  of  the  tongue, 
and  partly  continued  into  the  lingualis,  hyo-glossus  and  genio- 
glossus  muscles,  after  being  divided  into  two  and  sometimes  into 
three  bundles. 

1024.  Its  outer  surface  is  covered  by  the  digastric  muscle,  the 
lingual  nerve,  the  submaxillary  gland,  and  the  mucous  membrane 
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of  the  mouth.  The  inner  covers  posteriorly  the  constrictor  pha- 
ryngis  superior,  hyo-glossus  and  hngualis. 

1025.  The  stylo-glossus  carries  the  tongue  upwards,  backwards, 
and  to  a  side,  when  it  acts  alone  ;  but  when  it  contracts  at  the 
►same  time  with  the  other,  the  tongue  is  carried  directly  upwards 
and  backwards. 

The  tongue  should  be  drawn  forwards  and  to  the  opposite  side, 
while  this  muscle  is  beinff  dissected. 


OF  THE  LINGUALIS. 

1026.  The  Lingualis  is  a  small  irregular  bundle,  entirely  com- 
posed of  fleshy  fibres,  lying  under  the  sides  of  the  tongue,  between 
the  hyo-glossus  and  stylo-glossus,  which  are  on  the  outside,  and 
the  genio-glossus,  which  is  within.  It  is  elongated,  thicker  poste- 
riorly than  anteriorly,  and  incorporated  in  its  lateral  parts  with 
the  muscles  just  mentioned.  Its  posterior  extremity  loses  itself  in 
the  base  of  the  tongue  ;  the  anterior  is  prolonged  as  far  as  the  tip 
of  that  organ.  Its  inferior  surface  is  lined  anteriorly  by  the  mu- 
cous membrane  of  the  mouth.  The  upper,  confounded  with  the 
fleshy  and  complicated  texture  of  the  tongue. 

1027.  It  shortens  the  tongue  and  depresses  its  point. 

1028.  Divide  from  before  backwards  a  cellular  layer  which  se- 
parates the  genio-glossus  from  the  stylo-glossus  and  hyo-glossus, 
dissect  outwards  the  two  latter  muscles,  and  the  lingualis  will  be  ex- 
posed. 


MUSCLES  OF  THE  PHARYNX  AND  PALATE. 

OF  THE  CONSTRICTOR  PHARYNGIS  INFERIOR. 

1029.  This  is  the  largest  and  longest  of  the  muscles  of  the  pha- 
rynx. It  is  membraneous,  broad,  and  of  an  irregular  quadrilateral 
form.  It  arises  below,  sometimes  from  the  first  ring  of  the  trachea, 
by  a  small  number  of  fibres  only,  but  always  from  the  outer  part 
of  the  cricoid  cartilage,  the  small  horn  and  the  oblique  ridge  of  the 
thyroid  cartilage,  behind  the  crico-thyroideus  and  sterno-thyroideus. 
From  these  different  points  of  attachment,  its  fibres  proceed  back- 
wards, inwards,  and  upwards,  so  much  the  shorter  the  lower  they 
are,  and  becoming  more  vertical  the  higher  their  situation.  In  the 
median  line,  they  are  incorporated  with  those  of  the  opposite  mus- 
cle by  a  kind  of  raphe. 

1030.  Its  outer  surface  is  covered  externally  by  the  sterno-thy- 
roideus, the  thyroid  body  and  trunk  of  the  carotid  artery  :  pos- 
teriorly, it  is  connected  with  the  rectus  capitis  anticus  major  and 
longus  colli  muscles,  and  with  the  anterior  vertebral  ligament,  by 
very  loose  cellular  tissue  without  fat.     The  inner  surface  is  cover- 
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ed  by  the  constrictor  medius  above ;  by  the  palato-pharyngseus  and 
stylo-pharyngaeus  muscles,  and  the  mucous  membrane  of  the  pha- 
rynx, in  the  middle  ;  and  by  the  thyroid  and  cricoid  cartilages  be- 
low. The  upper  edge,  which  is  very  oblique,  forms  an  extremely 
acute  angle  with  that  of  the  opposite  side,  and  ascends  more  or  less 
high,  sometimes  to  near  the  occipital  bone.  The  lower  edge,  which 
is  shorter,  is  nearly  transverse  ;  it  is  connected  with  the  commence- 
ment of  the  oesophagus,  and  allows  the  inferior  laryngeal  branch  of 
the  pneumo-gastric  nerve  to  pass  under  it  anteriorly. 


OF  THE  CONSTRICTOR  PHARYNGIS  MEDIUS. 

1031.  This  muscle,  which  is  also  membraneous,  and  nearly  tri- 
angular, arises  from  the  retiring  angle  formed  by  the  union  of  the 
large  and  small  horns  of  the  hyoid  bone,  and  from  the  whole  extent 
of  these  two  bony  appendages,  as  well  as  from  the  stylo-hyoid  liga- 
ment. The  inferior  fibres,  which  are  shorter,  are  directed  down- 
wards and  backwards ;  the  middle  fibres  are  transverse  ;  and  the 
superior,  which  are  longer,  ascend  obliquely.  They  are  all  inter- 
laced with  those  of  the  opposite  side,  forming  at  the  posterior  part 
of  the  pharynx  a  raphe,  whose  inferior  extremity,  which  is  very 
much  attenuated,  is  concealed  by  the  preceding  muscle,  while  the 
upper,  which  is  also  very  acute,  is  attached  to  the  basilar  process 
by  a  kind  of  aponeurosis.  Some  of  the  fibres  of  this  muscle  are 
frequently  continuous  anteriorly  with  those  of  the  genio-glossus. 

1032.  The  constrictor  medius  is  covered,  in  its  outer  surface, 
by  the  hyo-glossus  and  lingual  artery  externally,  and  by  the  con- 
strictor inferior  behind  and  below.  In  the  rest  of  its  extent,  it  is 
united  by  cellular  tissue  to  the  muscles  of  the  anterior  part  of  the 
cervical  vertebrae,  and  to  the  anterior  vertebral  ligament.  The  in- 
ner surface  is  covered  by  the  mucous  membrane  of  the  pharynx, 
the  stylo-pharyngeus,  palato-pharyngeus,  and  constrictor  superior. 


OF  THE  CONSTRICTOR  PHARYNGIS  SUPERIOR. 

1033.  Membraneous  and  broad  like  the  others,  but  still  thinner, 
and  of  an  irregularly  quadrilateral  form,  it  arises  externally  from  a 
considerable  number  of  dififerent  parts  :  1°.  from  the  lower  half  of 
the  edge  of  the  internal  wing  of  the  pterygoid  process  ;  2°.  from  an 
aponeurosis  which  is  common  to  it  with  the  buccinator,  and  which 
extends  from  the  pterygoid  process  to  the  posterior  part  of  the  in- 
ferior alveolar  arch;  3°.  from  the  extremity  of  the  myloid  line  (249 ;) 
4°.  from  the  sides  of  the  base  of  the  tongue,  between  the  stylo-glos- 
sus  and  hyo-glossus  muscles.  It  sometimes  even  arises  a  little  from 
the  tuberosity  of  the  palate  bone,  and  levator  palati  muscle,  or  the 
stylo-pharyngeus,  and  from  the  styloid  process.  The  fleshy  fibres 
of  the  first  origin  descend  a  little  backwards  and  presently  ascend 
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towards  the  base  of  the  cranium,  so  as  to  form  a  sort  of  arch.  They 
are  attached  to  a  thin  yet  firm  aponeurosis  (the  cephalo-pha- 
ryngeal),  which  is  attached  to  the  basilar  process,  but  only  by  its 
extremities,  so  as  to  leave  an  empty  space  between  the  bone 
and  its  middle  part.  The  other  fibres  proceed  in  a  transverse  di- 
rection, to  be  interlaced  with  those  of  the  opposite  muscle  in  the 
middle  of  the  posterior  part  of  the  pharynx. 

1034.  The  outer  surface  of  this  muscle  is  covered  posteriorly 
by  the  constrictor  medius,  and  laterally  is  in  connexion  with  the 
stylo-glossus,  stylo-pharyngaeus,  the  internal  carotid  artery,  the  in- 
ternal jugular  vein,  the  pneumo-gastric,  hypo-glossal  and  spinal 
accessory  nerves,  and  several  filaments  of  the  superior  cervical 
ganglion  of  the  sympathetic.  These  different  parts  are  contained 
in  a  triangular  space,  filled  with  cellular  tissue,  which  occurs 
between  the  constrictor  pharyngis  superior  and  pterygoideus  in- 
ternus.  Its  inner  surface  covers  the  palato-pharyngaeus  and  le- 
vator palati  mollis,  and  is  lined  by  the  mucous  membrane  of  the 
pharynx. 

1035.  From  the  description  of  these  muscles,  it  will  be  seen  that 
they  all  three  cover  each  other,  in  such  a  manner  that  the  lower 
only  remains  visible  in  its  whole  extent,  and  they  also  all  unite  in 
the  middle  of  the  pharynx  with  those  of  the  opposite  side  by  a  sort 
of  raphe. 

1036.  The  constrictors  of  the  pharynx  contract  that  portion  of 
the  digestive  canal  when  it  is  filled  with  alimentary  substances. 
The  constrictor  medius  moreover  raises  the  os  hyoides  and  la- 
rynx, carrying  them  backwards,  and  the  inferior  raises  a  little  the 
larynx  only. 


OF  THE  STYLO-PHARYNG^US. 

1037-  The  Stylo-'pharyngcBus  is  narrow  above,  broad  and  flat 
below,  and  of  an  elongated  form.  It  is  situated  on  the  side  and 
back  part  of  the  pharynx.  It  arises  by  short  aponeurotic  fibres, 
from  the  inner  part  of  the  styloid  process  of  the  temporal  boncy 
near  its  base,  and  descends  inwards  and  backwards  toward  the  pha- 
rynx, passes  under  the  constrictor  medius,  expands,  confounds  the 
greater  part  of  its  fibres  with  those  of  the  other  muscles  of  this 
region,  and  sends  some  to  the  thyroid  cartilage  and  hyoid  bone. 

1038.  Its  outer  surface  is  covered  by  the  stylo-hyoideus,  con- 
strictor pharyngis  medius,  and  external  carotid  artery.  The  inner 
is  in  connexion  with  the  internal  carotid  artery,  the  internal 
jugular  vein,  the  membrane  of  the  pharynx,  and  the  constrictor 
superior  and  palato-pharyngoeus  muscles. 

1039.  This  muscle  shortens  the  pharynx  by  raising  its  lower 
part.     It  also  raises  the  larynx. 

1040.  In  order  to  dissect  these  muscles  of  the  pharynx,  it  is  ne- 
cessary,   after   having  removed  the  skull-cap  and  brain,  to  cut 
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the  oesophagus  and  trachea  opposite  the  upper  part  of  the  sternum, 
and  separate  them  from  the  anterior  part  of  the  cervical  vertebrae, 
by  cutting  the  loose  cellular  tissue  by  which  they  are  connected  to 
it ;  then,  with  a  saw,  remove  that  portion  of  the  head  situated  an- 
teriorly to  the  occipital  foramen,  which,  with  the  pharynx  attached 
to  it,  is  thus  obtained  separate. 

All  that  remains  to  be  done  is  to  stuff  the  pharynx  and  oesopha- 
gus with  hair,  and  to  remove  the  Cellular  tissue,  vessels,  and  nerves 
with  which  they  are  surrounded. 

OF  THE  CIRCUMFLEXUS  PALATI. 

1041.  The  Circumflescus  Palati  {Peristaphylinm*  Eocternus), 
is  found  in  the  substance  of  the  velum  of  the  palate,  and  is  an  elon- 
gated, thin,  transversely  flattened  muscle,  bent  in  the  middle.  It 
arises,  by  very  distinct  aponeurotic  fibres,  from  the  scaphoid  fossa 
of  the  pterygoid  process  (114),  the  fore  and  outer  part  of  the  fibro- 
cartilage  of  the  Eustachian  tube,  and  the  parts  in  the  neighbour- 
hood of  the  great  wing  of  the  sphenoid  bone,  as  far  as  its  spine. 
From  these  origins  it  descends  vertically  along  the  posterior  edge 
of  the  inner  wing  of  the  pterygoid  process,  and  turns  under  the 
hook  by  which  it  terminates,  after  having  degenerated  into  an 
aponeurosis,  which  is  wrinkled  upon  itself  at  the  moment  of  this 
reflection,  and  kept  in  place  by  a  small  ligament.  A  small 
svnovial  capsule  facilitates  its  motions.  After  this,  it  proceeds 
horizontally  inwards,  is  expanded  in  the  velum  palati,  before  the 
levator  palati  mollis,  unites  with  its  fellow,  and  terminates  at  the 
transverse  ridge,  which  is  observed  upon  the  inferior  surface  of  the 
horizontal  portion  of  the  palate  bone  (211).  There  it  sends  off"  a 
prolongation  to  a  dense  and  compact  membrane,  which  seems  to 
keep  the  velum  palati  firm  at  its  upper  part. 

1042.  The  fleshy  portion  of  this  muscle,  which  is  fusiform,  is 
covered,  externally^  by  the  pterygoideus  internus.  Its  inner 
surface  is  applied  against  the  levator  palati  mollis  and  constrictor 
pharyngis  superior,  and  against  the  inner  wing  of  the  pterygoid 
process.  Its  aponeurotic  portion  is  covered  anteriorly  by  the 
mucous  membrane  of  the  velum  palati.  Posteriorly,  it  is  con- 
nected with  the  palato-pharyngeus. 

1043.  This  muscle  stretches  the  velum  palati  horizontally,  and 
may  dilate  the  Eustachian  tube,  as  Haller  supposes. 

OF  THE  LEVATOR  PALATI  MOLLIS. 

{Peristaphylinus  Internus.^ 

1044.  Although  this  muscle  is  slender,  it  is  yet  stronger  than 
the  preceding,  and  is  of  an  elongated  form,  round  above,  broader 

•  Tii^'i,  circa,  prope  ;  IrwXt/Xyi,  uvula. 
U 
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and  flat  below.  It  is  situated  on  the  sides  of  the  posterior  aper- 
tures of  the  nasal  fossse.  It  arises  by  short  apo^ieuroses,  from  the 
under  surface  of  the  petrous  process,  before  the  external  orifice  of 
the  carotid  canal  (177)5  ^^^  fj*om  the  neighbouring  part  of  the 
Eustachian  tube.  From  thence  it  descends  somewhat  obliquely 
backwards  and  inwards,  becomes  broader,  and  terminates  at  the 
middle  part  of  the  velum  palati,  becoming  confounded  with  that  of 
the  opposite  side,  the  levator  uvula,  and  a  little  with  the  palato- 
pharyngeus  and  the  aponeurosis  of  the  circumflexus  palati. 

1045.  Its  outer  surface  corresponds  above  to  the  circumflexus 
palati,  and  below  to  the  palato-pharyngeus  and  constrictor  pharyn- 
gis  superior.  The  inner  is  lined  above  by  the  mucous  membrane 
of  the  pharynx,  and  below  by  that  of  the  velum  palati. 

1046.  It  raises  the  velum  palati  so  as  to  apply  it  against  the 
posterior  apertures  of  the  nasal  fossse. 


OF  THE  LEVATOR  UVULAE, 

{Axygos  Uvulce.) 

1047.  This  is  a  small  elongated  fusiform  fleshy  bundle,  which 
occupies  the  substance  of  the  uvula,  and  is  sometimes  single, 
although  in  most  cases  distinct  on  both  sides.  It  arises  from 
the  guttural  spine  and  aponeurosis  common  to  the  two  circum- 
flex muscles,  and  descends  vertically  to  the  tip  of  the  uvula.  It  is 
connected  anteriorly  with  the  levator  palati  mollis,  and  covered 
behind  by  the  posterior  membrane  of  the  velum  palati.  It  raises 
and  shortens  the  uvula. 


OF  THE  PALATO-PHAEYNGiEUS. 

1048.  This  is  a  membranous  muscle,  broader  at  its  extremities 
than  its  middle  part,  placed  vertically  in  the  lateral  wall  of  the 
pharynx  and  in  the  velum  palati.  From  its  origins  being  very  dis- 
tinct from  each  other,  it  may  be  divided  into  three  portions,  which 
"Winslow  has  described  as  so  many  separate  muscles.  The  first  or 
upper  {Peristaphylo-pharyngtjBits),  is  attached  to  the  posterior  edge 
of  the  palatine  vault,  and  to  the  aponeurosis  of  the  circumflexus 
palati,  confounding  itself  in  the  middle  with  that  of  the  opposite 
side.  It  is  broad  and  thin,  and  descends  posteriorly  in  the  velum 
palati.  The  second  or  middle  portion  (Pharyngo-staphylinus), 
occupies  the  posterior  pillar  of  the  velum  palati,  and  seems  by  its 
union  with  that  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  circumflexi  palati  muscles,  to  form  a  sort  of  arch  above  the 
tonsils :  it  is  very  narrow.  Both  are  continuous  inferiorly  with 
the  third  or  lower  portion  {Thyro-staphylinus),  which  is  laterally 
flattened,  while  the  others  were  so  from  before  backwards,  and 
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which  descends  vertically  on  the  side  of  the  pharynx,  sending  some 
fibres  to  the  thyroid  cartilage,  and  intermingling  with  the  stylo- 
pharyngseus,  lower,  and  middle  constrictors  of  the  pharynx.  It  is 
broader  than  the  middle  portion. 

1049.  The  posterior  surface  of  this  muscle  is  covered  by  the 
membrane  of  the  velum  palati,  and  by  the  levator  palati  mollis 
above  ;  by  the  constrictors  of  the  pharynx  below.  The  anterior 
surface  is  in  contact  with  the  aponeurosis  of  the  circumflexus  pa- 
lati above,  and  with  the  mucous  membrane  of  the  pharynx  below, 

1050.  When  the  two  muscles  act  together,  they  lower  the  velum 
palati,  while  at  the  same  time  they  raise  and  shorten  the  pharynx. 
It  is  in  deglutition  that  they  principally  act. 


OF  THE  CONSTErCTOn  ISTHMI  FAUCIUM, 

1051.  This  is  a  small  fleshy  cord,  very  thin,  somewhat  flattened, 
and  rather  irregular,  which  is  situated  in  the  anterior  pillar  of  the 
velum  palati,  between  the  membrane  of  the  palate  and  constric- 
tor pharyngis  superior,  before  the  tonsil.  Its  lower  extremity  loses 
itself  in  the  base  of  the  tongue.  The  upper,  which  is  narrower,  is 
incorporated,  in  the  velum  palati,  with  the  palato-pharyngeus  and 
circumflexus  palati  muscles.  This  muscle  lowers  the  velum  palati, 
and  raises  the  base  of  the  tonsjue. 

1052.  Dissection.  To  expose  the  muscles  of  the  velum  palati, 
the  pharynx  should  be  slit  up  behind,  and  detached  from  the  basi- 
lar process  of  the  occipital  bone.  Clean  the  surfaces  thus  exposed, 
and  then  remove  the  mucous  membrane :  from  the  posterior  surface 
of  the  velum  palati,  to  show  the  azygos  uvuliE ;  from  the  posterior 
part  of  the  pterygoid  processes  for  the  circumflexus  and  levator  pa- 
lati, the  former  of  which  is  to  be  traced  round  the  hamular  process 
into  the  substance  of  the  velum ;  from  the  posterior  pillar  of  the 
fauces  for  the  palato-pharyngeus,  and  from  the  anterior  pillar  for 
the  constrictor  isthmi  faucium. 


DEEP  MUSCLES  OF  THE  NECK. 


OF  THE  LONGtJS  COLLI. 

1053.  The  Longus  Colli  is  a  flat,  narrow,  elongated  muscle, 
broader  below  than  above,  and  in  the  middle  than  at  the  extremi- 
ties, lying  on  the  anterior  and  lateral  part  of  the  bodies  of  the  ver- 
tebrae, from  ihe  atlas  to  the  third  dorsal  vertebra  inclusive.  It  is 
formed  of  two  fei:::culi  wliicii  are  in  a  manner  superimposed  upon 
each  other :  one  of  these  is  superior,  directed  obliquely  outwards, 
extended  from  the  anterior  tubercle  of  the  atlas,  where  it  takes  its 
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origin  by  aponeurotic  fibres,  to  the  transverse  processes  of  the  third, 
fourth,  and  fifth  cervical  vertebras,  at  the  fore  part  of  which  it  ter- 
minates by  small  aponeuroses.  The  other  fasciculus  is  inferior  ;  it 
descends  vertically  from  the  body  of  the  axis  and  that  of  the  third 
cervical  vertebra,  and  from  the  anterior  tubercle  of  the  fourth  or  fifth 
cervical  vertebra,  from  which  it  rises  by  aponeuroses,  as  far  as  the 
bodies  of  the  last  four  cervical  vertebrae  and  three  first  dorsal, 
to  which  it  is  attached  by  more  or  less  distinct  aponeurotic  fibres, 
which  are  also  inserted  into  the  fibro-cartilages  and  base  of  the 
transverse  processes. 

1054.  Its  anterior  surface  is  covered  by  the  rectus  capitis  anti- 
cus  major,  the  pharynx,  the  carotid  artery,  the  pneumo-gastric 
nerve,  and  the  communicating  cords  of  the  cervical  ganglia  and  the 
oesophagus.  The  posterior  surface  covers  the  vertebrae  to  which 
it  is  attached,  as  well  as  their  fibro-cartilages.  Opposite  the  body 
ef  the  two  first  dorsal  vertebrae,  its  outer  edge  is  separated  from  the 
scalenus  anticus  by  a  triangular  interval,  which  lodges  the  verte- 
bral artery  and  vein.  Its  upper  extremity  is  confounded  with  that 
of  the  muscle  of  the  opposite  side. 

1055.  The  aponeuroses,  which  give  origin  to  this  muscle,  or 
terminate  it,  are  prolonged  before  the  fleshy  fibres  or  even  in 
their  substance,  and  the  latter,  which  are  placed  obliquely  between 
them,  are  very  short,  notwithstanding  the  general  length  of  the 
muscle. 

1056.  The  longus  colli  feebly  bends  the  cervical  vertebrae  on 
each  other,  and  on  the  dorsal  vertebrae.  If  the  upper  portion  acts 
by  itself,  and  on  one  side  only,  it  determines  a  rotation  of  the  atlas 
upon  the  axis,  and  consequently  of  the  head  upon  the  neck. 


OF  THE  EECTUS  CAPJTIS  ANTICUS  MAJOR. 

1057-  This  muscle,  which  is  flat,  elongated,  and  much  broader 
and  thicker  above  than  below,  lies  upon  the  anterior  and  lateral 
part  of  the  cervical  vertebrae.  Four  small  thin  and  flat  tendons, 
fixed  by  a  pointed  extremity  to  the  anterior  tubercles  of  the  sixth, 
fifth,  fourth  and  third  transverse  processes  of  the  neck,  and  so 
much  the  larger  the  higher  they  are,  give  origin  to  the  fleshy  fibres 
of  this  muscle,  which  are  united  into  so  many  imbricated  bundles, 
behind  which  they  are  more  or  less  prolonged.  To  these  bundles 
there  is  frequently  joined  another  which  comes  from  the  longus 
colli.  They  all  proceed  from  below  upwards  and  from  without 
inwards,  becoming  broader  in  their  progress,  and  mingling  toge- 
ther, terminate,  that  of  the  fourth  tendon  at  the  basilar  surface, 
near  the  occipital  hole,  the  three  first  successively  and  in  the  order 
of  their  origin,  at  the  posterior  surface  of  a  pretty  strong,  broad 
and  thin  aponeurosis,  which  is  prolonged  downwards  upon  the  an- 
terior surface  of  the  muscle,  and  attached  to  the  basilar  surface 
also,  in  front  of  the  fleshy  fibres  arising  from  the  last  tendon. 
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1058.  Its  anterior  surface  corresponds  to  the  carotid  artery,  the 
internal  jugular  vein,  the  pneumo-gastric  nerve,  the  superior  cervi- 
cal ganglion,  and  the  pharynx.  The  posterior  surface  covers  the 
longus  colli  and  rectus  capitis  anticus  minor,  the  articulations  of 
the  occipital  bone  with  the  atlas,  and  of  the  atlas  with  the  axis,  and 
the  transverse  processes  of  the  cervical  vertebrae.  Its  inner  ege  is 
united  to  the  longus  colli  by  cellular  tissue.  The  outer  edge  is  free 
above. 

1059.  This  muscle  bends  the  head  upon  the  neck,  directly,  if  it 
acts  in  conjunction  with  that  of  the  opposite  side,  and  laterally,  if 
it  acts  by  itself.  It  seldom  has  any  influence  upon  the  motions  of 
the  vertebral  column,  which  however  is  the  case  in  jugglers  who 
halance  the  body  upon  the  head. 


or  THE  RECTUS  CAPITIS  ANTICUS  MINOR. 

1060.  It  is  situated  behind  the  preceding  muscle,  and  has  nearly 
the  same  form,  but  is  much  shorter  and  narrower.  It  arises 
below,  from  the  fore  part  of  the  lateral  mass  and  of  the  trans- 
verse process  of  the  atlas,  by  aponeurotic  fibres  prolonged  to  a 
considerable  distance  in  the  fleshy  fibres.  From  thence  it  as- 
cends, becoming  broader,  to  the  anterior  margin  of  the  occipital 
hole,  and  the  cartilaginous  substance  which  unites  the  petrous  por- 
tion of  the  temporal  bone  with  the  basilar  process.  It  terminates 
ibehind  the  rectus  anticus  major,  and  a  little  more  externally,  by 
thin  aponeuroses.  It  is  concealed  by  that  muscle,  and  covers  the 
atlanto-occipital  articulation.  Its  action  is  to  bend  the  head  slight- 
ly upon  the  necL 


OF  THE  RECTUS  CAPITIS  LATERALIS. 

1061.  This  muscle  appears  to  be  analogous  to  the  intertransver- 
sales  colli,  (862)  and  might  even  be  considered  as  the  first  of  them. 
It  is  thin  and  flat,  and  of  an  elongated  square  form.  It  is  attach- 
ed inferiorly,  by  a  smaU  tendon,  to  the  upper  and  anterior  part  of 
the  transverse  process  of  the  atlas,  whence  it  ascends  vertically  to 
the  occipital  bone,  to  terminate  at  an  impression  which  it  pre- 
sents behind  the  jugular  fossa.  Its  anterior  surface  is  covered 
by  the  internal  jugular  vein,  the  posterior  corresponds  to  the  ver- 
tebral artery. 

1062.  It  inclines  the  head  laterally  and  forwards. 

1063.  The  pharynx  and  the  vessels  and  nerves  of  the  neck  be- 
ing removed,  the  cellular  tissue,  covering  the  anterior  surface  of 
these  muscles,  is  to  be  dissected  away,  when  the  rectus  capitis  an- 
ticus major  wiU  be  seen  in  its  whole  extent ;  this  is  to  be  removed 
to  expose  those  parts  of  the  longus  colli  and  rectus  capitis  minor 
which  are  covered  by  it. 
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OF  THE  SCALENUS  ANTICUS. 

1064.  The  Scalenus  Anticus  is  a  long  flat  muscle,  simple  and 
broader  below,  narrow  and  divided  into  several  portions  above,  si- 
tuated upon  the  lateral  and  inferior  part  of  the  neck.  It  is  at- 
tached by  a  tendon  which  expands  over  the  fleshy  fibres,  to  the 
outer  surface  and  upper  edge  of  the  first  rib,  toward  the  middle  of 
its  length,  and  ascends  a  little  obliquely  inwards  and  backwards, 
dividing  immediately  into  four  fleshy  tongues  connected  by  their 
neighbouring  edges,  and  giving  rise  to  as  many  small  tendons,  the 
upper  of  which  are  most  distinct.  Each  of  them  is  inserted,  by 
means  of  these  tendons,  into  the  anterior  tubercle  of  one  of  the 
transverse  processes  of  the  neck,  from  the  third  to  the  sixth  in- 
clusive. 

1065.  The  anterior  side  of  this  muscle  is  covered  below  by  the 
subclavian  vein;  higher  up,  by  the  transverse  and  ascending  cervical 
arteries,  the  phrenic  nerve,  and  the  omo-hyoideus  and  sterno-mas- 
toideus  muscles.  Its  posterior  side  forms  with  the  next  muscle  a 
triangular  space,  broad  below,  contracted  above,  in  which  are 
lodged,  inferiorly,  the  subclavian  artery,  and  superiorly,  the 
branches  of  the  cervical  nerves,  which  form  the  brachial  plexus. 
Its  inner  side  is  separated  from  the  longus  colli  by  the  vertebral 
artery  and  veins. 

1066.  This  muscle  bends  the  cervical  portion  of  the  spine  late- 
rally and  forwards.  It  also  assists  in  inspiration,  by  raising  the 
first  rib. 


OF  THE  SCAI.ENUS  POSTICUS.* 

1067-  Longer  and  larger  than  the  preceding,  but  of  the  same 
form,  and  placed  farther  back,  the  scalenus  posticus  arises  below 
from  the  outer  surface  of  the  first  rib,  from  a  rough  impression 
which  is  observed  behind  the  passage  of  the  subclavian  artery,  and 
from  the  upper  edge  of  the  second  rib.  These  two  origins  take 
place  by  aponeurotic  fibres,  which  are  prolonged  to  a  great  distance 
among  the  fleshy  fibres.  The  second  origin  is  sometimes  wanting, 
and  is  always  smaller  than  the  first.  The  muscle  which  is  here 
separated  into  two  distinct  bundles,  soon  unites,  although  it  is 
sometimes  separated  in  its  whole  length,  ascends  a  little  oLKquely 
inwards  and  forwards,  and  terminates  by  six  small  tendons,  of  which 
the  superior  are  the  longest,  on  the  posterior  tubercles  of  the  last 
six  transverse  processes  of  the  neck.  It  is  observed,  in  some  cases, 
that  a  small  bundle  proceeds  from  the  portion  attached  to  the  axis 
to  ascend  to  the  transverse  process  of  the  atlas. 

*  This  includes  what  is  generally  described  as  the  Scalenus  medius  and  Scalenus 
posticus. 
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1068.  Between  the  two  scaleni  there  is  commonly  found  a  small 
fleshy  bundle  which  proceeds  from  the  upper  edge  of  the  first  rib, 
to  the  transverse  processes  of  the  seventh  and  sixth  vertebrae,  or 
that  of  the  seventh  only.  It  is  placed  behind  the  subclavian  artery, 
and  before  the  anterior  branches  of  the  two  last  cervical  nerves. 
This  is  the  scalenus  minimus  of  Soemmering. 

1069-  The  anterior  side  of  the  scalenus  posticus  corresponds  to 
the  preceding  muscle,  from  which  it  is  separated  below  by  the  sub- 
clavian artery,  and  above  by  the  anterior  branches  of  the  cervical 
nerves.  The  posterior  side,  which  is  very  narrow,  is  in  connexion 
with  the  sacro-lumbalis,  transversalis  coli,  splenius,  and  levator  an- 
guli  scapulae.  The  inner  covers  the  first  external  intercostal  mus- 
cle at  its  lower  part,  and  at  the  upper,  the  summits  of  the  last  six 
transverse  processes  of  tLe  neck,  and  between  them  the  posterior 
intertransversales  muscles.  Lastly,  the  outer  side,  which  is  broad 
below,  and  narrow  above,  is  covered  by  the  serratus  magnus  below  ; 
in  the  middle,  by  the  transverse  cervical  artery,  the  skin,  a  great 
number  of  lymphatic  ganglia,  and  nervous  filaments  of  the  cervical 
plexus ;  at  its  upper  part,  by  the  sterno-mastoideus  muscle. 

1070.  This  muscle  has  the  same  uses  as  the  scalenus  anticus, 
but  draws  the  vertebral  column  a  little  backwards. 

1071.  The  upper  part  of  the  scaleni  may  be  exposed  at  the 
same  time  as  the  preceding  muscles,  but  their  lower  part  cannot  be 
shown  until  the  clavicle  has  been  removed. 
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OF  THE  PECTORALIS  MAJOR. 

1072.  The  Pectoralis  major  is  a  very  large,  flat  muscle,  of  a  tri- 
angular form,  with  rounded  angles,  much  narrower  and  thicker 
externally  than  internally.  It  is  situated  at  the  fore  part  of  the  tho- 
rax, and  before  the  axilla.  It  arises  from  the  inner  half  of  the  cla- 
vicle, from  the  anterior  surface  of  the  sternum,  the  cartilages  of  the 
true  ribs,  excepting  the  first,  and  over  an  extent  so  much  the  larger 
the  lower  these  attachments  are,  from  a  small  part  of  the  bony 
portion  of  the  fifth  rib,  and  lastly,  from  an  aponeurosis  which  forms 
a  continuation  of  that  of  the  abdomen. 

1073.  The  part  which  arises  from  the  clavicle  is  attached  to  that 
bone  by  short  aponeurotic  fibres ;  but,  upon  the  sternum,  there 
are  observed  longer  aponeuroses,  which  are  thin,  with  loose  radiat- 
ing fibres,  interlaced  with  those  of  the  opposite  muscle.  At  the 
lowest  part,  the  insertions  of  the  pectoralis  major  are  intermixed 
with  the  obiiquus  abdominis  externus,  and  sometimes  with  the  rectus. 

1074.  Succeeding  these  different  aponeurotic  attachments,  which 
describe  internally  a  sort  of  curved  line  of  great  extent,  the  fleshy 
fibres  approach  each  other,  proceeding  outwards,  and  following  a 
difilerent  direction.     Those  of  the  clavicle,  which  are  the  shortest. 
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are  a  little  inclined  downwards,  and  constitute  a  bundle,  thick  at 
its  commencement,  and  separated  from  the  rest  of  the  muscle  by  a 
cellular  line.  Those  which  arise  from  the  upper  part  of  the  ster- 
num, and  from  the  cartilages  of  the  five  first  ribs,  are  a  little 
Ipnger,  and  proceed  horizontally.  Lastly,  the  lower,  which  are  the 
longest,  proceed  obliquely  upwards,  and  approach  the  more  to  the 
vertical  direction  the  lower  they  are. 

1075.  These  fleshy  fibres,  by  gradually  converging  toward  each 
other,  render  the  muscle  very  narrow  and  thick  at  its  outer  part. 
There  they  cover  each  other,  in  such  a  manner,  that  the  upper 
are  placed  more  superficially  than  the  lower ;  and  give  rise 
to  a  tendon,  which  fixes  the  muscle  to  the  humerus.  This 
tendon,  much  broader  than  it  seems  to  be  at  first  sight,  is 
folded  upon  itself  from  before  backwards,  and  from  below  up- 
wards, and  is  thus  composed  of  two  laminse,  placed  one  before  the 
other,  separated  above,  and  united  below.  The  posterior  lamina, 
which  is  broader,  receives  the  inferior  fleshy  fibres  of  the  muscle, 
which  cross  the  direction  of  the  superior  fibres.  Above,  it  sends 
off  an  aponeurotic  prolongation,  which  ascends  before  the  bicipital 
groove  of  the  humerus  to  unite,  upon  the  larger  tuberosity  of  that 
bone,  with  the  tendon  of  the  supra-spinatus,  and  it  sends  into 
the  same  groove  a  fibrous  lamina,  confounded  with  that  detach- 
ed from  the  tendon  of  the  teres  major  and  latissimus  dorsi. 
The  two  laminae  of  the  tendon  of  the  pectoralis  major,  are  at  first 
separated  by  cellular  tissue,  but  afterwards  intimately  unite,  and 
are  inserted  together  into  the  anterior  edge  of  the  bicipital  groove, 
sending  off  from  their  lower  edge  a  considerable  number  of  fibres 
to  the  brachial  aponeurosis. 

1076.  The  anterior  surface  of  the  pectoralis  major  is  covered 
above  by  the  platysma  myoides,  at  the  middle  by  the  correspond- 
ing mamma,  and  in  the  rest  of  its  extent  by  the  skin.  Its  posterior 
surface  covers,  from  within  outwards,  a  part  of  the  anterior  sur- 
face of  the  sternum,  the  cartilages  of  the  true  ribs,  and  a  part  of 
their  bony  portion,  the  thoracic  vessels  and  nerves,  the  subclavius, 
the  pectoralis  minor,  inter-costales  externi,  serratus  magnus,  rectus 
abdommis  and  obliquus  abdominis,  muscles.  Toward  the  hollow 
of  the  axilla,  this  surface  is  in  contact  with  a  great  quantity  of 
adipose  cellular  tissue,  with  lymphatic  ganghons,  the  axillary  ves- 
sels, and  the  nerves  of  the  brachial  plexus.  Close  to  its  insertion 
into  the  humerus,  it  passes  before  the  coraco-brachialis  and  biceps. 
It  is  separated  from  all  these  parts  by  a  layer  of  cellular  tissue, 
which  becomes  so  much  the  thicker  the  nearer  it  is  to  the  axilla. 
The  inner  edge  of  the  pectoralis  major  is  interlaced  with  that  of 
the  opposite  muscle  as  far  as  the  ensiform  cartilage,  and  is  then 
gradually  lost  in  the  linea  alba  of  the  abdomen.  Its  upper  edge  is 
contiguous  externally  with  the  deltoid  muscle,  from  which  it  is  se- 
parated by  an  interval  broader  above  than  below,  and  in  which  the 
cephalic  vein  is  lodged  in  the  midst  of  cellular  tissue.  Lastly,  its 
inferior  edge,  which  is  thin  internally,  and  much  thicker  externally 
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and  at  the  upper  part,  forms,  above,  the  anterior  edge  of  the  hol- 
low of  the  axilla- 

1077-  The  pectoralis  major  has  two  very  different  modes  of  ac- 
tion. It  moves  the  arm,  or  conti-ibutes  to  respiration  by  acting 
upon  the  ribs.  When  the  arm  is  hanging  by  the  side  of  the  body, 
it  carries  it  inwards  and  forwards  ;  when  it  is  raised,  it  lowers  it ; 
when  in  rotation  outwards,  it  turns  it  inwards.  Its  clavicular  bun- 
dle entering  into  action  by  itself,  slightly  raises  the  humerus.  The 
opposite  effect  is  produced  by  its  lower  fibres,  which  also  depress 
the  tip  of  the  shoulder. 

On  the  other  hand  it  acts  upon  the  thorax,  when  the  humerus 
is  fixed.  It  then  draws  the  ribs  and  sternum  upwards,  which  ren- 
ders it  a  muscle  of  inspiration.  It  can  even  raise  the  trunk  upon 
the  limbs,  as  in  the  action  of  seizing  the  branches  when  one  is 
climbing  a  tree,  &c. 

1078.  Before  commencing  the  dissection  of  this  muscle,  a  block 
is  to  be  put  under  the  shoulders  of  the  subject,  and  the  arm  drawn 
out  from  the  side  of  the  trunk. 

An  incision  is  now  to  be  made  through  the  skin,  in  the  middle 
line  from  the  upper  part  of  the  sternum  to  the  ensiform  cartilage, 
and  another  from  the  middle  of  this  one  obliquely  outwards  to  the 
upper  and  fore  part  of  the  arm  ;  two  flaps  are  thus  formed,  which 
must  be  dissected,  the  upper  one  from  below  upwards,  and  the  low- 
er from  above  downwards,  always  following  the  direction  of  the 
fibres.  The  cellular  and  adipose  tissues,  and  the  mammary  gland 
in  the  female,  are  to  be  removed  along  with  the  skin. 


OF  THE  PECTORALIS  MINOR. 

1079.  The  Pectoralis  minor  is  situated  at  the  upper  and  fore 
•part  of  the  thorax,  behind  the  preceding  muscle ;  it  is  thin,  flat, 
triangular,  and  much  smaller  than  it.  It  is  attached  by  its 
base,  which  is  directed  inwards,  to  the  upper  edge  and  outer 
surface  of  the  third,  fourth,  and  fifth  ribs,  by  three  or  four 
thin  and  rather  broad  aponeurotic  laminae,  continuous  with  the 
fibrous  plane  that  covers  the  external  intercostal  muscles  ;  the 
lowest  of  these  digitations  is  also  the  largest.  On  leaving  these 
aponeuroses,  the  fleshy  fibres  ascend  convergingly  upwards  and 
outwards,  so  that  the  muscle  becomes  gradually  narrower  at  the 
same  time  that  it  increases  in  thickness.  Towards  the  axilla,  they 
give  rise  to  a  tendon,  much  sooner  apparent  anteriorly  and  below 
than  posteriorly  and  above,  which  is  attached  to  the  anterior  part 
of  the  inner  edge  of  the  coracoid  process  as  far  as  its  summit, 
where  it  unites  with  the  coraco-brachialis  and  biceps. 

1080.  The  anterior  surface  of  the  pectoralis  minor  is  covered  by 
the  pectoralis  major.  There  is  a  layer  of  adipose  cellular  tissue 
between  them,  in  which  some  of  the  thoracic  vessels  and  nerves  are 
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contained.  Frequently  a  very  small  portion  of  this  surface  extends 
beyond  the  pectoralis  major,  and  is  covered  by  the  skin.  Its  pos- 
terior surface  is  applied  upon  the  ribs,  the  external  intercostal 
muscles,  the  serratus  magnus,  the  axillary  vessels,  and  the  brachial 
plexus.     Its  tipper  edge  is  shorter  than  the  lower. 

1081.  The  pectoralis  minor  draws  the  shoulder  forwards  and 
downwards,  and  carries  the  lower  angle  of  the  scapula  backwards. 
It  may  act  upon  the  ribs  in  the  same  manner  as  the  pectoralis  ma- 
jor. 

1082.  This  muscle  is  exposed  on  raising  the  preceding. 


OF  THE  SUBCiLAVIUS. 

1083.  The  Suhclamus  is  a  small  round  muscle,  slightly  com- 
pressed from  before  backwards,  slender  at  its  extremities,  which  are 
tendinous,  and  bulging  in  the  middle,  which  is  fleshy.  It  is  extend- 
ed obliquely  at  the  upper  and  fore  part  of  the  thorax,  between  the 
cartilage  of  the  first  rib  and  the  clavicle.  It  originates  from  the 
cartilage  and  sometimes  even  from  the  osseous  part  of  the  rib,  be- 
fore the  costo-clavicular  ligament,  by  a  flat  tendon,  which,  after  be- 
ing prolonged  behind  the  fleshy  body,  loses  itself  in  its  interior.  It 
then  ascends  obliquely  outwards  and  backwards,  and  is  lodged  in 
the  groove  which  is  observed  at  the  lower  surface  of  the  clavicle. 
It  then  terminates  by  aponeurotic  fibres,  which  proceed  outwards 
to  the  coraco-clavicular  ligament,  and  frequently  to  the  coracoid 
process  itself. 

1084.  The  anterior  surface  of  the  subclavius  muscle  is  covered 
by  the  pectoralis  major.  Between  them,  however,  there  is  seen  a 
thin  aponeurosis,  of  a  variable  and  irregular  form,  which  is  only 
absolutely  connected  with  the  bony  parts,  and  descends  from  the 
clavicle  and  coracoid  process  towards  the  first  rib.  Its  poste- 
rior surface  is  applied  upon  the  axillary  vessels  and  the  nerves  of 
the  brachial  plexus ;  it  corresponds  to  a  triangular  space,  circum- 
scribed by  the  stemo-cleido-mastoideus  and  trapezius.  Its  lower 
edge  is  free,  and  separated  from  the  first  rib  by  the  axillary  vessels 
and  brachial  plexus  ;  the  upper  is  fixed  to  the  clavicle  in  its  two 
outer  thirds. 

1085.  This  muscle  lowers  and  carries  forward  the  clavicle,  and 
consequently  the  tip  of  the  shoulder.  It  can  also,  by  an  opposite 
action,  raise  the  first  rib. 

1086.  This  muscle  is  dissected  by  removing  the  parts  covering 
its  anterior  surface  (1084). 


OF  THE  SERRATUS  MAGNUS. 

1087-  The  Serratus  magnus^  which  is  situated  on  the  sides  of 
the  thorax,  partly  concealed  by  the  shoulder,  is  very  broad,,  thin, 
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flat,  and  of  an  irregularly  quadrilateral  form.  It  is  terminated  an- 
teriorly by  a  curved  and  dentated  edge,  formed  of  fleshy  digitations 
attached  to  the  outer  surface  of  the  first  eight  or  nine  ribs,  by  as 
many  small  tendinous  or  merely  aponeurotic  cords.  These  digitations 
are  not  alike ;  the  first,  which  is  very  short,  broad,  thick,  and 
distinctly  separated  from  the  others,  is  attached  to  the  lower  part 
of  the  outer  surface  of  the  first  rib,  to  the  upper  part  of  that  of 
the  second,  and  to  an  aponeurosis  placed  between  them  ;  it  is 
sometimes  confounded  with  the  scalenus  posticus  ;  the  second  is 
broad  and  thin,  and  arises  from  an  oblique  line  upon  the  second 
rib ;  the  third  and  fourth  are  a  little  narrower,  and  are  attached 
to  the  corresponding  ribs,  upon  similar  ridges  running  obliquely 
from  above  downwards,  and  from  behind  forwards.  The  last  digi- 
tations, which  are  narrow  and  so  much  the  longer  the  lower  their 
situation  is,  originate  together  from  the  outer  surface  and  upper 
edge  of  the  fifth,  sixth,  seventh,  and  eighth  ribs,  and  intermingle 
with  the  digitations  of  the  obliquus  externus  abdominis. 

1088.  Each  of  these  digitations  furnishes  to  the  body  of  the 
muscle  a  more  or  less  distinct  bundle.  The  union  of  these  bun- 
dles, which  are  distinctly  separated  below  by  intervals  filled  with 
adipose  tissue,  seems  to  give  rise  to  a  division  of  the  muscle  into 
three  portions.  The  first  of  these  portions,  which  is  superior, 
thick,  narrow,  and  short,  comes  from  the  first  two  ribs,  and  ascends 
to  the  posterior  angle  of  the  scapula,  where  it  terminates  by  unit- 
ing with  the  levator  anguli  scapulae.  The  middle  portion,  which 
is  broad  and  thin,  proceeds,  in  a  horizontal  direction,  from  the 
second,  third,  and  fourth  ribs,  to  the  vertebral  edge  of  the  scapula, 
where  it  is  inserted  by  short  aponeuroses,  between  the  rhomboideus 
and  subscapularis.  The  third  or  inferior  portion,  which  is  thick, 
broad,  radiated  anteriorly,  and  contracted  posteriorly,  ascends 
obliquely  from  the  last  digitations  towards  the  lower  fourth  of  the 
same  edge,  and  the  inferior  angle  of  the  scapula,  on  the  anterior 
surface  of  which  it  particularly  terminates. 

1089.  By  its  external  surface,  the  serratus  magnus  is  in  relation 
at  its  lower  and  fore  part  with  the  skin  ;  posteriorly  and  below,  with 
the  latissimus  dorsi,  but  higher  up  with  the  subscapularis  ;  above 
and  before,  it  is  covered  by  the  two  pectoral  muscles,  the  axillary 
vessels,  and  the  brachial  plexus.  By  its  inner  surface,  it  is  applied 
upon  the  first  seven  or  eight  ribs,  the  corresponding  external  in- 
tercostals,  and  a  portion  of  the  serratus  posticus  superior. 

1090.  The  motions  which  the  serratus  magnus  may  induce  are  of 
two  kinds  :  the  one  belonging  to  the  scapula,  the  other  to  the  thorax. 
When  the  three  portions  act  simultaneously,  it  moves  the  scapula 
forwards  ;  its  first  portion  contributes  to  the  depression  of  the  tip 
of  the  shoulder ;  while  its  lower  portion,  on  the  contrary,  raises  it, 
by  drawing  the  inferior  angle  of  the  bone  forwards,  and  enters  espe- 
cially into  action  when  heavy  burdens  are  raised.  If  the  scapula 
has  been  originally  fixed  by  the  trapezius,  rhomboideus,  and  leva- 
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tor  anguli,  it  becomes  a  muscle  of  inspiration,  by  drawing  the  ribs 
outwards  and  vipwards. 

1091.  To  dissect  this  muscle,  cut  the  clavicle  through  in  the 
middle,  and  separate  the  axillary  margin  of  the  scapula  from  the 
side  of  the  thorax,  the  pectorales  muscles  being  previously  raised. 
The  surface  of  the  muscle  is  now  to  be  cleaned,  by  removing  the 
cellular  substance  covering  it. 


OF  THE  INTEHCOSTALES  EXTERNI. 

1092.  These  muscles  are  eleven  in  number,  and  situated  in 
the  intercostal  spaces,  from  the  vertebral  column  to  the  union  of 
the  ribs  with  their  cartilages.  They  are  thin,  and  borrow  their 
form  and  breadth  from  each  of  the  spaces  which  receive  them. 
Their  fibres,  which  seem  to  be  continued  anteriorly  by  very  delicate 
aponeuroses,  whose  fasciculi  are  prolonged  as  far  as  the  sternum, 
are  attached  above  to  the  outer  lip  of  the  lower  edge  of  the  rib 
above,  and  posteriorly  to  the  transverse  process  of  the  vertebra 
with  which  that  rib  is  articulated.  Tendinous  bundles  are  pro- 
longed between  them,  and  multiply  their  points  of  insertion.  They 
descend  from  thence  obliquely  inwards  and  forwards,  and  terminate 
at  the  upper  edge  of  the  lower  rib,  partly  in  the  periosteum  and 
partly  in  small  aponeuroses  with  which  they  are  interlaced.  Those 
of  the  upper  intercostal  muscles  are  less  oblique  than  those  of  the 
lower,  and  they  are  more  so  posteriorly  than  before. 

1093.  Their  outer  swf ace  is  covered  by  the  two  pectoral  muscles, 
the  serratus  magnus,  obliquus  externus  abdominis,  serratus  posti- 
cus, superior  and  inferior,  sacro-lumbalis,  and  longissimus  dorsi. 
The  inner  surface  covers  the  pleura  from  the  tuberosity  to  the 
angle  of  the  ribs.  In  the  rest  of  its  extent,  it  is  applied  upon  the 
corrresponding  internal  intercostal  muscle,  from  which  it  is  sepa- 
rated by  a  thin  layer  of  cellular  tissue,  and  above  by  the  intercos- 
tal vessels  and  nerves. 


OF  THE  INTERCOSTALES  INTEHNI. 

1094.  These  are  also  eleven  in  number,  and  correspond  to  the 
external  intercostal  muscles  in  form  and  breadth,  differing  however 
in  only  extending  from  the  angle  of  the  ribs  to  the  sternum.  Their 
fleshy  fibres  are  equally  intermingled  with  aponeuroses ;  but  they 
descend  obliquely  backwards,  and  are  inserted  above  into  the  inner 
lip  of  the  lower  edge  of  the  ribs  and  their  cartilages,  and  below 
into  the  inner  part  of  the  upper  edge  of  the  ribs  and  cartilages. 
They  are  less  oblique  than  those  of  the  external  intercostal  muscles. 

1095.  Their  outer  surface  is  covered  by  the  preceding  muscles, 
and  is  in  connexion  with  the  intercostal  vessels  and  nerves.     The 
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inner  is  lined  by  the  pleura,  and  a  thin  layer  of  a  nearly  fibrous 
cellular  tissue. 

1096.  The  intercostales  extern!  and  interni  have  the  same  uses ; 
they  raise  or  depress  the  ribs,  in  the  motion  of  inspiration  or  ex- 
spiration,  according  as  the  upper  or  lower  rib  is  the  point  from 
which  they  act. 


OF  THE  LEVATORES  COSTARUM,  BREVIORES  ET  LONGIORES.* 

1097-  Each  rib  receives  from  the  summit  of  the  transverse  pro- 
cess situated  above  that  with  which  it  is  articulated,  a  small,  flat, 
thin,  triangular  fleshy  bundle.  These  small  muscles,  to  the  num- 
ber of  twelve,  form  a  series  which  extends  along  the  posterior  part 
of  the  trunk.  They  are  directed  obliquely  downwards  and 
forwards,  and  attached  by  aponeuroses  intermingled  with  the 
fleshy  fibres,  to  the  upper  edge  of  the  rib  below,  and  occasionally 
to  that  of  the  next,  by  means  of  an  appendage  which  passes  over 
the  posterior  costo-transverse  ligament.  The  upper  are  smaller 
and  thinner  than  the  lower. 

1098.  There  are  also  observed,  in  various  places  of  the  inner 
surface  of  the  thorax,  small  muscular  planes,  which  vary  much  in 
respect  to  number,  size,  and  situation.  They  descend  obliquely 
backwards  from  one  rib  to  that  which  is  beneath,  or  to  that  which 
follows  it.  They  have  been  designated  by  the  name  of  Infra- 
costales.  -f- 

1099-  These  small  muscles  assist  in  raising  the  ribs,  and  are 
therefore  subservient  to  inspiration. 

1100.  The  external  intercostal,  and  levatores  costarum  muscles 
are  exposed,  when  the  different  muscles,  by  which  they  are  co- 
vered, are  removed.  The  internal  intercostal  muscles  may  be 
dissected  from  without  by  raising  the  external  intercostal,  or  from 
within  by  opening  the  thorax  and  raising  the  pleura. 


OF  THE  TRIANGULARIS  STERNI. 

1101.  The  Triangularis  Sterni  {Sterno-costalis)  is  a  thin, 
triangular,  flat  muscle,  situated  within  the  thorax,  behind  the  car- 
tilages of  the  third,  fourth,  fifth,  and  sixth  ribs.  It  arises  from  the 
edge  of  the  ensiform  cartilage  and  sternum,  up  to  the  articulation 
of  that  bone  with  the  fourth  cartilage,  by  means  of  aponeurotic 
fibres  which  are  prolonged  a  great  way  among  the  fleshy  fibres. 
From  thence  it  ascends  outwards,  to  be  attached  by  so  many  dis- 
tinct digitations  to  the  cartilages  of  the  ribs  mentioned,  as  well  to 

*  M.  M.  Boyer  and  Chaussier  consider  these  as  appendages  of  the  external  in- 
tercostal muscles. 

f  These  muscles  have  been  considered  by  Albirius,  Boyer  and  Chaussier  as  ap. 
pendages  of  tlie  internal  intercostal  muscles. 
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their  edges  as  to  their  inner  surface.  These  digitations  are  so 
much  the  broader  and  less  ascending,  the  lower  they  are  observ- 
ed. The  variations  which  this  muscle  presents  are  extremely  nu- 
merous. 

1102.  Its  anterior  surface  is  covered  by  the  cartilages  of  the 
four  last  true  ribs,  the  inner  intercostal  muscles,  and  the  internal 
mammary  vessels.  The  posterior  surface  rests  upon  the  pleura, 
and  in  a  small  part  of  its  extent  upon  the  diaphragm.  Its  inferior 
edge  or  base  is  contiguous  to  the  transversalis  abdominis. 

1103.  It  draws  the  cartilages  of  the  rib?,  to  which  it  is  attached, 
backwards,  inwards,  and  downwards,  and  is  consequently  subser- 
vient to  exspirntion. 

1104.  To  dissect  this  muscle,  the  thorax  is  to  be  opened  by  cut- 
ting the  ribs  at  the  union  of  their  anterior  third  with  their  two  pos- 
terior thirds.  The  triangularis  sterni  is  found  behind  the  sternum 
and  the  cartilages  of  the  ribs  and  is  exposed  by  removing  the  parts 
covering  the  posterior  surface  (1102.) 


MUSCLES  OF  THE  SUPERIOR  EXTREMITIES. 

OF    THE   ENVELOPING   APONEUROSIS   OF    THE    SUPERIOR  EX- 
TREMITY. 

1105.  A  fibrous  sheath,  varying  in  strength  and  closeness  in  the 
different  parts  of  its  extent,  surrounds  all  the  muscles  of  the  upper 
extremity  from  the  shoulder  to  the  hand.  The  place  where  it  ori- 
ginates cannot  be  precisely  determined.  It  is  evidently  confound- 
ed with  the  cellular  tissue  in  the  arm-pit,  before  and  behind  which 
it  proceeds  as  far  as  the  tendons  of  the  pectoralis  major  (1075) 
and  latissimus  clorsi  (805).  The  deltoid  muscle  does  not  appear  to  be 
covered  by  it ;  it  seems  only  to  be  detached  from  its  humeral  ten- 
don ;  but  beyond  that  muscle  it  is  continuous  with  an  aponeurosis 
which  ascends  to  the  spine  of  the  scapula,  covering  the  infra-spina- 
tus.  From  these  different  points  of  origin,  to  the  elbow  joint,  this 
sheath  bears  the  name  of  brachial  aponeurosis.  It  descends  along 
the  arm,  which  it  closely  envelopes,  is  separated  from  its  muscles 
by  nerves,  vessels,  and  much  ceUular  tissue,  adheres  nevertheless 
to  the  different  fibrous  laminae  which  separate  the  brachiahs  inter- 
nus  from  those  which  surround  it,  sends  off  near  the  elbow  some 
prolongations  into  the  subcutaneous  cellular  tissue,  is  inserted  by 
two  bundles  into  the  external  and  internal  condyles,  and  conti- 
nued before  and  behind  over  the  fore-arm.  It  is  very  delicate, 
transparent,  and  cellular  in  several  places ;  it  also  however  presents 
oblique,  longitudinal,  and  transverse  fibres,  which  cross  each  other 
in  various  directions.  Of  all  the  aponeuroses  of  the  limbs,  it  is  the 
least  capable  of  resistance.  Its  outer  surface  is  covered  by  the 
skin,  by  cellular  tissue,  and  by  the  superficial  veins,  nerves,  and 
lymphatics  of  the  arm ;  it  appears  to  form  very  thin  sheaths  for 
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these  difterent  organs.  Its  inner  surface  is  applied  upon  all  the 
mviscles  of  the  arm,  and  the  bundle  of  vessels  and  nerves  which 
descends  along  its  inner  and  fore  part. 

1106.  From  the  elbow  to  the  hand,  the  fibrous  sheath  of  which 
we  are  speaking  is  called  the  Anti-brachial  Aponeurosis,  or  Apon- 
eurosis of  the  Fore-arm.  It  is  evidently  continuous  with  the  pre- 
ceding portion,  and  receives  moreover  anteriorly  a  lamina  detached 
from  the  tendon  of  the  biceps  (1147),  laterally  bundles  of  fibres 
arising  from  the  outer  and  inner  condyles,  and  posteriorly  a  pro- 
longation of  the  tendon  of  the  triceps  (1154).  Between  the  inner 
condyle  and  olecranon,  it  sends  off  a  transverse  band  which  binds 
the  two  attachments  of  the  flexor  carpi  ulnaris,  and  under  which 
passes  the  ulnar  nerve,  which  even  receives  a  sort  of  sheath  from 
it.  The  portion  of  it  which  covers  the  anconeus  is  very  thick  and 
does  not  adhere.  The  sheath  descends  along  the  fore-arm,  and  ar- 
riving at  the  wrist,  is  continued  into  the  two  annular  ligaments, 
and  is  traversed  by  the  tendons  of  the  flexor  carpi  ulnaris  and  pal- 
maiis  longus.  It  is  also  separated  externally  from  the  skin  by 
nerves  and  by  venous  and  lymphatic  vessels.  It  sends  between 
them,  and  especially  above,  bundles  of  fibres  which  pass  into  the 
dermis,  forming  areolae  and  arches  in  which  the  branches  of  the 
superficial  venous  and  nervous  plexus  of  the  fore-arm  pass.  It 
covers  all  the  superficial  muscles  of  the  fore-arm,  to  which  it  ad- 
heres above  by  the  different  fibrous  partitions,  which  exist  be- 
tween the  pronator  teres  and  flexor  carpi  radialis,  the  flexor  digi- 
torum  sublimis  and  palmaris  longus,  the  palmaris  longus  and 
flexor  carpi  ulnaris,  the  extensor  digitorum  communis  and  extensor 
minimi  digiti,  the  extensor  minimi  digiti  and  radialis  longior,  the 
radialis  longior  and  extensor  carpi  ulnaris,  the  latter  muscle  and 
anconeus ;  it  is  free  below  and  externally ;  on  the  inner  side  it 
is  inserted  into  the  whole  inner  edge  of  the  ulna.  It  is  denser  and 
stronger  than  the  brachial  aponeurosis ;  but  its  fibres  are  much 
less  distinct  at  the  fore  and  outer  part,  than  internally  and  behind. 
These  fibres  have  no  constant  direction,  but  cross  each  other  in 
all  directions,  and  leave  between  them  small  quadrilateral  open- 
ings which  are  traversed  by  blood  vessels. 

1107.  Before  the  bend  of  the  elbow,  and  the  prolongation  of  the 
biceps  muscle,  there  is  observed  a  plane  of  very  superficial  fibres, 
which  descend  inwards,  and  are  effaced  about  the  upper  fourth  of 
the  fore-arm,  to  become  transverse.  This  plane  divides,  above, 
into  two  laminae,  one  of  which  passes  between  the  biceps  and  bra- 
chialis  internus,  while  the  other  forms  a  sheath  around  the  median 
nerve  and  vein. 


OF  THE  ANNULAR  LIGAMENTS  OF  THE  WRIST. 

1108.  Anterior  Annular  Ligament    {Ligamentum  annulare 
anterius).     This  is  a  strong  and  broad  fibrous  band,  of  a  quadri- 
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lateral  form,  broader  transversely  than  from  above  downwards,  ex- 
tended at  the  fore  part  of  the  carpus,  and  converting  into  a  canal 
the  groove  which  that  part  presents.  It  is  attached  externally  to 
the  fore  part  of  the  trapezius  and  scaphoides,  and  furnishes  inser- 
tions to  the  abductor,  opponens,  and  flexor  brevis  of  the  thumb. 
Internally,  it  is  attached  to  the  pisiform  bone,  the  process  of  the  os 
unciforme,  and  a  ligament  which  descends  from  the  one  to  the 
other  (692.)  It  affords  some  points  of  origin  to  the  opponens  minimi 
digiti,  and  receives  a  prolongation  of  the  tendon  of  the  flexor  carpi 
ulnaris.  Its  upper  edge  is  continuous  with  the  aponeurosis  of  the 
fore-arm ;  the  lower  is  confounded  with  the  palmar  aponeurosis. 
Its  anterior  surface  is  covered  by  the  tendon  of  the  palmaris  longus, 
which  is  intimately  united  to  it  by  the  palmaris  brevis  muscle,  the 
sMuj  and  the  ulnar  nerve  and  vessels.  The  posterior  surface 
contributes  to  the  formation  of  a  canal,  in  which  the  tendons  of  the 
two  common  flexors  and  the  median  nerve  pass ;  it  also  covers  the 
flexor  carpi  radialis  and  flexor  longus  pollicis.  The  fibres  of  this 
tendinous  band  are  very  numerous,  transverse,  and  very  close  upon 
each  other. 

1109-  Posterior  Annular  Ligament  {Lig amentum  annulare  pos- 
terius).  This  is  placed  behind  the  wrist-joint,  where  it  is  extended 
transversely  over  the  fibrous  sheaths  of  the  extensor  ossis  meta- 
carpi,  and  extensor  primi  internodii  pollicis,  the  radial  extensors, 
extensor  secundi  internodii  pollicis,  extensor  communis  digitorum, 
extensor  proprius  indicis,  extensor  minimi  digiti,  and  extensor  carpi 
ulnaris.  It  belongs  much  more  than  the  preceding  to  the  aponeu- 
rosis of  the  fore-arm,  and  must  not  be  confounded  with  these 
sheaths,  which  it  only  serves  to  cover.  Its  fibres  are  transverse, 
parallel,  and  very  white;  they  are  traversed  by  blood-vessels.  They 
are  attached  on  the  one  hand  to  the  outer  and  lov/er  part  of  the  ra- 
dius, and  terminate  on  the  other,  at  the  lower  part  of  the  ulna,  and 
at  the  external  region  of  the  os  pisiforme. 

This  ligament  is  much  weaker  than  the  anterior. 


OF  THE  PALMAR  APONEUIIOSIS. 

1110.  This  aponeurosis,  which  is  extremely  dense  and  strong, 
covers  the  palm  of  the  hand.  It  is  of  a  triangviiar  form,  broader 
below  than  above.  It  seems  to  arise  above  from  the  expansion  of 
the  tendon  of  the  palmaris  longus,  but  also  receives  fibres  from 
the  anterior  annular  ligament  of  the  wrist,  (1108,)  and  four  or  five 
oblique  bundles  detached  from  the  lower  part  of  the  aponeurosis  of 
the  fore-arm.  The  fibres  of  which  it  is  composed  descend,  be- 
coming smaller  and  diverging,  to  the  lower  part  of  the  metacarpus ; 
there,  they  separate,  and  form  four  isolated  slips,  connected  by 
new  transverse  fibres.  These  slips  bifurcate  towards  the  articula- 
tions of  the  metacarpal  bones  and  phalanges,  for  the  passage  of  the 
flexor  tendons,  each  of  the  branches  of  their  bifurcation  twists 
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backwards,  and  loses  itself  in  the  transverse  and  inferior  metacarpal 
ligament,  forming  with  it  and  the  connecting  transverse  fibres, 
holes  which  are  traversed  by  the  lumbricales.  The  two  lateral 
edges  of  this  aponeurosis  give  attachment  to  two  very  thin  and 
transparent  prolongations  which  cover,  externally  and  inter- 
nally, the  muscles  of  the  thumb  and  little  finger.  Its  anterior 
surface  is  connected  with  the  dermis  by  numerous  fibres,  and  ad- 
heres to  an  adipose  tissue  disposed  in  small  rounded  masses.  The 
posterior  surface  lies  over  the  flexor  tendons,  the  lumbricales,  and 
the  vessels  and  nerves  of  the  palm  of  the  hand. 


MUSCLES  OF  THE  SHOULDER. 

OF  THE  DELTOID  MUSCLE 

1111.  The  Deltoid  muscle,  so  named  on  account  of  its  resemb- 
ling the  Greek  letter  A,  forms  what  is  called  the  top  of  the  shoulder. 
It  is  thick,  flat,  triangular,  broader  above  than  below,  curved  upon 
itself  to  embrace  the  shoulder  joint,  whence  it  descends  to  the  outer 
side  of  the  arm,  as  far  as  its  middle.  It  is  composed  of  s€ven 
fleshy  bundles,  separated  by  grooves  more  or  less  deep  accord- 
ing to  the  individual,  and  divided  into  two  orders.  Those  of  the 
first  order,  to  the  number  of  four,  are  broad  and  fleshy  above, 
contracted  below,  and  terminate  by  strong  tendons.  One  of  them, 
strengthened  behind  by  a  transverse  fibrous  band  which  unites 
the  acromio-coracoid  ligament  to  the  pectoralis  major,  arises 
from  the  outer  third  of  the  anterior  edge  of  the  clavicle,  by  small 
aponeuroses,  and  descends  obliquely  outwards.  Another  is  insert- 
ed externally  into  the  acromion  by  various  aponeurotic  fasciculi, 
which  are  more  or  less  prolonged  in  or  over  the  fleshy  fibres ;  it 
descends  vertically.  The  two  last  proceed  from  the  posterior  edge 
of  the  spine  of  the  scapula,  where  they  are  attached  by  means  of 
an  aponeurosis  which  unites  with  those  of  the  trapezius  and  infra- 
spinatus, and  are  directed  obliquely  downwards  and  forwards.  The 
bundles  of  the  second  order,  to  the  number  of  three,  are  placed  in 
the  interval  of  these  latter,  between  which  they  seem  to  ascend,  to 
terminate  in  a  point  at  the  commencing  aponeurosis.  All  these 
different  bundles,  which  are  themselves  formed  of  fleshy  fibres  dis- 
posed in  secondary  bundles,  are  united  below  into  a  very  strong 
triangular  tendon,  broad  and  thick,  little  apparent  externally,  but 
prolonged  to  a  great  length  upon  the  inner  surface  of  the  muscle, 
where  each  bundle  furnishes  a  portion  to  it ;  this  tendon  is  attach- 
ed to  the  deltoid  impression  of  the  humerus,  over  an  extent  of  about 
an  inch  and  a  half.  At  its  termination,  it  is  embraced  by  a  bifur- 
cation of  the  brachialis  internus  (1141). 

1112.  The  outer  surface  Ok  the  deltoid  muscle  is  convex,  and 
covered  by  the  skin  and  platysma  myoides  above.     The  inner  sur- 

Jhce,  which  is  concave,  is  applied  from  behind  forwards,  and  from 

X 
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above  downwards,  upon  the  infra-spinatus,  teres  minor,  and  triceps 
extensor  muscles,  the  tendon  of  the  supra-spinatus,  the  acromio- 
coracoid  ligament,  the  sub-scapularis,  pectoralis  minor,  biceps,  and 
coraco-brachialis  muscles,  the  coracoid  process,  the  capsule  of  the 
joint,  the  upper  third  of  the  outer  surface  of  the  humerus,  the  cir- 
cumflex nerve  and  vessels,  and  the  tendon  of  the  pectoralis  major. 
Between  the  upper  part  of  the  deltoid  muscle  and  the  subjacent 
organs,  the  cellular  tissue  forms  a  sort  of  loose  and  very  flexible 
membrane.  The  posterior  edge  of  the  muscle  is  very  thin  above, 
and  very  thick  below.  The  anterior  is  separated  above  from  the 
pectoralis  major  by  a  cellular  interval  occupied  by  the  cephalic 
vein,  (IO76) ;  and  below  is  parallel  to  the  outer  edge  of  the  bi- 
ceps. 

1113.  When  the  shoulder  is  fixed,  the  deltoid  muscle  raises  the 
arm  directly,  or  carries  it  at  the  same  time  forwards  or  backwards, 
according  to  the  direction  of  the  bundles  which  act.  When  the 
arm  is  raised,  its  posterior  fibres  can  lower  it.  If  the  arm  is  fixed, 
it  depresses  the  shoulder. 


OF  THE  SUPIIA-SPINATUS. 

1114.  The  supra-spinatus  is  situated  at  the  posterior  and  up- 
per part  of  the  shoulder  in  the  fossa  supra-spinata.  It  is  long, 
thick,  triangular,  pyramidal,  broader  within  than  without ;  and  is 
kept  in  position  by  a  very  thin  aponeurosis,  which  arising  on  the 
one  hand  from  the  whole  length  of  the  upper  lip  of  the  spine  of  the 
scapula,  is  attached  on  the  other,  behind  the  upper  edge  of  that  bone, 
and  to  the  upper  part  of  its  inner  edge.  The  fleshy  fibres  arise  from 
the  posterior  part  of  this  aponeurosis,  and  from  the  two  inner  thirds 
of  the  fossa  supra-spinata  by  short  tendinous  fibres.  They  proceed 
outwards,  converge  towards  each  other,  and  are  inserted  obliquely 
round  a  broad  aponeurosis,  which,  after  being  long  concealed  among 
them,  contracts,  becomes  thicker,  and  entirely  emerges  from  them,, 
passing  under  the  coraco-acromial  ligament  It  then  forms  a  strong 
tendon,  more  apparent  internally  than  externally,  almost  always 
united  to  that  of  the  infra-spinatus.  Separated  by  the  long  portion 
of  the  biceps  from  that  of  the  subscapularis,  this  tendon  curves  a 
little  over  the  shoulder  joint,  becomes  identified  with  its  fibrous 
capsule,  and  is  attached  to  the  upper  surface  of  the  large  tuberosity 
of  the  humerus. 

1115-  The  posterior  surface  of  this  muscle  is  covered  by  the 
trapezius  and  deltoides,  and  by  the  coraco-acromial  ligament.  The 
anterior  is  applied  upon  the  fossa  supra-spinata  ;  from  which  it  is 
separated,  in  its  outer  third,  by  much  cellular  tissue,  and  by  the 
supra-scapular  vessels  and  nerve.  It  also  corresponds  to  the  cap- 
sule of  the  shoulder  joint,  the  omo-hyoideus  muscle,  and  the  cora- 
coid ligament  (652). 
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1116.  It  assists  the  deltoid  muscle  in  raising  the  arm.     If  the 
arm  is  fixed,  it  acts  upon  the  scapula. 


OF  THE  INFRA-SPINATUS. 

1117.  This  muscle  is  situated  in  the  fossa,  observed  on  the  pos- 
terior surface  of  the  scapula  beneath  its  spine.  It  is  broad  inter- 
nally, narrow  externally,  thick  and  triangular,  and  kept  down 
posteriorly  by  a  thin  aponeurosis,  which  is  prolonged  below  over  the 
teres  minor,  to  be  inserted  into  a  bony  ridge  between  that  muscle 
and  the  teres  major,  is  attached  above  to  the  spine  of  the  scapula, 
where  it  is  continuous  with  the  insertions  of  the  trapezius  and  del- 
toides,  and  internally  to  the  spinal  edge  of  that  bone,  and  at  length 
loses  itself  externally  upon  the  capsule  of  the  shoulder-joint.  Its 
fibres  cross  each  other,  and  are  very  apparent.  Some  of  the  fleshy 
fibres  come  from  this  aponeurosis  internally  ;  but  the  greater  num- 
ber arise  from  two  inner  thu'ds  of  the  fossa  infra-spinata.  Of  these 
fibres,  the  upper  proceed  horizontally  outwards,  and  the  rest  ascend 
more,  and  are  longer  the  lower  their  position  is.  They  go  to  a  broad 
aponeurosis  concealed  beneath  them,  situated  nearer  the  posterior 
surface  of  the  muscle  than  the  anterior,  which,  towards  the  hu- 
merus, becomes  a  strong  and  thick  tendon,  which  is  attached  to  the 
middle  surface  of  the  large  tuberosity  of  that  bone,  after  being  iden- 
tified with  the  fibrous  capsule  of  the  articulation,  and  in  part  incor- 
porated with  those  of  the  supra-spinatus  and  teres  minor. 

1118.  The  posterior  surface  of  this  muscle  is  covered  external- 
ly by  the  deltoid  muscle,  internally  by  the  trapezius,  below  by  the 
latissimus  dorsi,  in  the  middle  by  the  integuments.  The  anterior 
surface  covers  the  fossa  infra-spinata,  from  which  it  is  separated, 
in  its  outer  third,  by  much  cellular  tissue,  and  by  the  superior  sca- 
pular nerve  and  vessels.  It  is  also  applied  upon  the  capsule  of  the 
shoulder  joint.  Its  lower  edge,  which  is  inchned  obliquely  upwards 
and  outwards,  is  connected  internally  with  the  teres  major  by  an 
aponeurotic  partition,  which  presently  divides  into  two  laminee,  one 
passing  between  the  teres  major  and  minor,  the  other  between  the 
infra-spinatus  and  teres  minor.  The  edge  is  then  confounded 
with  the  teres  minor,  as  far  as  the  middle  of  its  length. 

1119.  When  the  arm  is  lowered,  the  infra-spinatus  turns  it  out- 
wards by  rotation.     When  raised,  it  draws  it  backwards. 


OF  THE  TERES  MINOR. 

1120.  The  Teres  Minor  is  an  elongated  narrow  muscle,  flatten- 
ed from  above  downwards  in  its  inner  half,  and  from  behind  for- 
wards in  the  outer.  It  is  situated  beneath  the  preceding,  and 
arises  fi'om  a  rough  triangular  surface,  which  limits  the  fossa  infra- 
spinata  near  the  axillary  edge  of  the  scapula,  and  from  two  apo- 
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neurotic  laminoe  which  separate  it  fi-om  tlie  teres  major  and  infra- 
spinatus. From  thence,  it  ascends  obliquely  outwards,  in  com- 
pany with  the  infra-spinatus,  to  which  it  is  often  united.  Its  fleshy 
fibres  terminate,  near  the  humerus,  on  the  anterior  surface  of  a  flat 
tendon  which  commences  by  aponeuroses  on  the  posterior  surface 
of  the  muscle,  and  is  inserted  into  the  inferior  surface  of  the  great 
tuberosity,  where  it  is  united  with  the  capsule  of  the  joints  Some 
of  the  lower  fibres  are  directly  attached  to  the  humerus,  beneath 
the  great  tuberosity. 

1121.  Its  posterior  side  is  covered  by  the  deltoid  muscle  and  the 
skin.  The  anterior  covers  the  dorsal  scapular  artery,  the  long 
portion  of  the  triceps,  the  fibrovis  capsule  of  the  joint,  and  a  small 
portion  of  the  scapula.  The  upper  side  is  broader  internally  than 
externally  ;  it  is  connected,  in  the  former  direction  with  the  infra- 
spinatus muscle.  The  lower  is  connected  internally  with  the  teres 
major,  from  which  it  is  afterwards  separated  by  the  long  portion  of 
the  triceps. 

1122.  The  teres  minor  has  the  same  uses  as  the  infra-spinatus. 


OF  THE  TERES  MAJOR. 

1123.  The  Teres  Major  is  a  long  flat  muscle,  broader  than  the 
preceding,  beneath  which  it  is  situated.  It  arises  by  short  aponeu- 
rotic fibres,  from  a  quadrilateral  surface  which  terminates  the 
fossa  infra-spinata  inferiorly,  and  from  fibrous  partitions  that  are 
met  with  between  it  and  the  subscapularis  on  the  one  hand,  and 
the  infra-spinatus  and  teres  minor  on  the  other.  From  thence  its 
fleshy  fibres,  which  are  all  parallel,  proceed  obliquely  outwards 
running  along  the  teres  minor ;  then  twisting  upon  themselves,  se- 
parate from  that  muscle,  and  give  rise  to  a  broad  and  flat  tendon, 
more  distinct  below  than  above,  and  before  than  behind.  This 
tendon,  which  is  about  an  inch  broad,  follows  the  direction  of  the 
muscle,  is  applied  by  its  anterior  surface  upon  that  of  the  latissi- 
mus  dorsi,  (805),  unites  with  it,  and  is  attached  to  the  posterior 
edge  of  the  bicipital  groove  of  the  humerus,  in  the  manner  which  we 
have  already  described. 

1124.  Its  posterior  surface  is  covered  internally  by  the  latissi- 
mus  dorsi,  and  in  the  middle  by  the  skin.  Externally,  it  corres- 
ponds to  the  humerus  and  the  long  portion  of  the  triceps.  The 
anterior  surface  is  in  connexion  with  the  subscapularis,  latissimus 
dorsi,  coraco-brachialis  and  biceps  muscles,  and  with  the  axillary 
vessels  and  brachial  plexus.  Its  loiver  edge,  which  is  covered  by 
the  integuments,  forms  with  the  latissimus  dorsi  the  posterior  edge 
of  the  hollow  of  the  axilla.  The  upper  edge,  which  is  united  to 
the  teres  minor  internally,  but  separated  from  it  in  the  middle  by 
the  long  portion  of  the  triceps,  corresponds  externally  with  the  sub- 
scapvilaris  muscle,  and  the  circumflex  vessels  and  nerve. 

1125.  This  muscle  rotates  the  hvimerus  inwards.    When  its  ac- 
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tion  is  combined  with  that  of  the  latissiraus  dorsi  and  pectorahs 
major,  it  apphes  the  arm  against  the  thorax.  It  is  consequently 
^n  antagonist  of  the  two  preceding  muscles. 

1126.  We  have  aleady  several  times  made  mention  of  the  aa;illa 
or  arm-pit,  of  which  the  teres  major,  as  we  have  just  said,  forms 
the  posterior  edge.  The  axilla  is  the  angle  or  cavity  that  lies  be- 
neath the  junction  of  the  arm  with  the  shoulder,  and  is  li- 
mited before  by  a  portion  of  the  pectorahs  major,  and  behind  by  a 
part  of  the  latissimus  dorsi.  The  form  of  this  cavity  varies  in  the 
<lifferent  positions  of  the  arm.  The  skin  by  which  it  is  lined  is 
soft  and  delicate,  covered  with  hairs,  and  attached  to  the  adjacent 
parts  by  a  loose  iilamentous  laminar  tissue,  capable  of  great  exten- 
sion. It  is  fiUed  with  sebaceous  follicles  which  furnish  an  excre- 
tion, having  a  strong  smell,  and  more  or  less  coloured.  Beneath 
the  skin,  and  in  the  midst  of  the  adipose  tissue,  there  are  seen  se- 
veral lymphatic  ganglia,  nerves,  and  vessels,  which  it  is  of  great 
importance  to  know= 


OF  THE  SUBSCAPULAKIS. 

1127-  The  Stibscapularis  is  a  very  thick  triangular  muscle, 
which  occupies  the  whole  of  the  subscapular  fossa,  from  the  three 
inferior  fourths  of  which  it  arises,  both  from  its  periosteum,  and 
from  three  or  four  aponeurotic  partitions  between  the  fleshy  fibres, 
which  are  themselves  attached  to  the  oblique  bony  ridges  presented 
by  the  scapula  at  this  place.  Some  of  its  fleshy  fibres  also  come 
from  another  aponeurotic  septum,  placed  between  it  and  the  pre- 
ceding muscle.  They  are  disposed  into  five  or  six  distinct  bundles 
which  converge  together,  and  proceed  outwards,  the  upper  horizon- 
tally, and  the  lower  more  and  more  obliquely.  They  are  attached 
to  the  two  surfaces  of  a  broad  and  flat  tendon,  which  appears  to 
owe  its  first  origin  to  the  aponeurotic  partitions  of  the  muscle ; 
this  tendon  contracts  and  becomes  thicker,  and  terminates  at  the 
small  tuberosity  of  the  humerus  by  embracing  it.  It  adheres 
strongly  to  the  capsule  of  the  joint,  which  presents  beneath  it  a 
true  opening  (655),  so  as  there  to  be  in  immediate  contact  with 
the  synovial  membrane  of  the  articulation,  above  which  there  fre- 
quently occurs  another  smaller  hole,  which  communicates  with  it. 
Some  of  the  lower  fibres  of  the  muscle  are  attached  directly  to  the 
humerus,  beneath  its  small  tuberosity. 

1128.  The  anterior  surface  of  the  subscapularis,  which  is  con- 
cave internally,  and  convex  outwards,  is  separated  from  the  serra- 
tus  magnus,  with  which  it  forms  the  hollow  of  the  axilla,  by  a  very 
thick  layer  of  cellular  tissue  (1089)-  Its  outer  part  corresponds  to 
the  brachial  plexus,  axillary  artery,  and  coraco-brachialis,  biceps, 
and  deltoid  muscles.  Its  posterior  surface  covers  the  scapula, 
and  beyond  that  bone  it  is  in  connexion  with  the  teres  major  and 
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the  long  portion  of  the  triceps.     Farther  on,  it  covers  the  capsule 
of  the  shoulder  joint. 

1129.  When  the  arm  is  separated  from  the  body,  the  subscapu- 
laris  draws  it  toward  it.  When  in  its  natural  position,  it  can  turn 
it  inwards,  and  when  raised,  depresses  it.  It  also  strengthens  the 
articulation. 

1130.  Dissection  of  the  Muscles  of  the  Shoulder.  The  deltoid 
being  the  most  superficial,  must  be  exposed  first ;  for  this  purpose, 
separate  the  extremity  from  the  trunk,  and  bend  the  arm  towards 
the  axillary  margin  of  the  scapula  ;  make  an  incision  through  the 
skin  from  the  upper  part  of  the  shoulder  to  the  outer  and  middle 
part  of  the  arm,  and  dissect  off  the  skin  and  cellular  tissue  towards 
the  anterior  and  posterior  margins  of  the  muscle. 

When  examined,  the  attachments  of  the  deltoid  are  to  be  re- 
moved from  the  spine  of  the  scapula,  the  clavicle  cut  through  at  its 
middle,  the  conoid  and  trapezoid  ligaments  divided,  and  the  acromion, 
where  it  unites  with  the  spine  of  the  scapula,  sawn  through  :  all 
these  parts,  the  deltoid,  the  acromion,  and  the  outer  half  of  the 
clavicle,  are  now  to  be  thrown  downwards,  when, 

The  supra- spinatus  may  be  dissected  by  removing  the  tra- 
pezius from  the  upper  lip  of  the  spine  of  the  scapula,  if  still  adhe- 
rent; 

The  infra^spinatus  and  teres  minor,  by  dissecting  oif,  in,  the  di- 
rection of  their  fibres,  the  aponeurosis  which  covers  them ; 

The  teres  major,  by  removing  that  part  of  the  latissimus  dorsi 
and  skin  with  which  its  posterior  surface  (1124)  is  connected  ;  and 

The  subscapularis,  by  removing  from  it  the  parts  with  which 
it  is  in  connexion  by  its  anterior  surface  (1128). 


MUSCLES  OF  THE  ARM. 

OF  THE  CORACO-BIIACHIALIS. 

1131.  This  muscle  is  long,  thin,  flat,  and  narrow,  especially  at 
its  extremities,  and  is  situated  at  the  upper  and  inner  part  of  the 
arm.  It  arises  from  the  summit  of  the  coracoid  process,  between 
the  short  head  of  the  biceps  and  the  pectoralis  minor,  with  which 
it  is  united ;  this  origin  takes  place  by  means  of  an  aponeurosis, 
which  also  belongs  to  the  short  portion  of  the  biceps,  is  extended 
before  their  common  fibres,  then  interposed  between  the  two 
muscles,  and  separates  into  two  portions,  one  for  each  of  them.  It 
is  from  the  posterior  surface  of  this  aponeurosis  that  the  fleshy  fi- 
bres arise.  In  their  upper  third  they  are  incorporated  with  those 
of  the  biceps,  but  afterwards  separated,  and  descend  obliquely 
backwards  and  outwards,  forming  a  bundle  which  increases  in  size 
to  its  middle  part.  When  arrived  near  the  humerus,  they  termi- 
nate in  an  aponeurosis,  at  first  concealed  among  them,  then  ap- 
pearing externally,  more  distinct  within  and  above,  than  below  and 
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without,  and  fixed  to  the  middle  part  of  the  inner  surface  and  edge 
of  the  humerus,  between  the  brachialis  internus  and  triceps.  It  is 
united  to  the  latter  muscle. 

1132.  The  coraco-brachialis  is  generally,  though  not  always, 
traversed  at  its  middle  part  by  the  external  cutaneous  nerve.  Its 
anterior  surface  is  covered  by  the  deltoid,  pectoralis  major,  and 
biceps.  The  posterior  is  applied  upon  the  subscapularis  muscle, 
the  united  tendons  of  the  latissimus  dorsi  and  teres  major,  the  axil- 
lary artery,  the  external  cutaneous  and  median  nerves,  and  the 
brachial  artery. 

1133.  Bursa  Mucosa.  There  is  a  bursa  mucosa  between  the 
fibrous  capsule  of  the  shoulder  joint,  and  the  place  of  union  of  the 
short  portion  of  the  biceps  and  coraco-brachialis. 

1134.  It  carries  the  arm  forwards  and  inwards,  and  raises  the 
humerus  a  little.  When  the  latter  bone  is  fixed,  it  turns  the 
scapula  by  separating  its  lower  angle  from  the  chest. 

OF  THE  BICEPS  FLEXOll  CUBITI. 

1135.  This  muscle  is  situated  on  the  fore  and  inner  part  of  the 
arm.  It  is  long,  much  broader  and  thicker  at  its  middle  part  than 
at  the  extremities,  and  is  divided  above  into  two  portions.  The 
outer  is  longer,  and  arises  from  the  upper  part  of  the  edge  of  the 
glenoid  cavity  of  the  scapula,  by  a  very  long,  slender,  flattened  ten- 
don, continuous  with  the  glenoid  ligament  (657).  This  tendon  turns 
over  the  head  of  the  humerus,  becoming  broader,  crosses  the  arti- 
culation obliquely  inwards,  and  advances  to  the  interval  between 
the  two  tuberosities,  surrounded  by  a  sheath  which  is  furnished  by 
the  synovial  capsule  (658).  It  then  becomes  rounded,  contracts, 
and  enters  the  bicipital  groove,  still  accompanied  by  the  synovial 
membrane,  and  kept  down  by  a  prolongation  of  the  fibrous  cap- 
sule ;  emerging  from  this  groove,  it  continues  to  descend  verti- 
cally, expands,  and  gives  rise  to  fleshy  fibres.  The  second  or  in- 
ner portion,  which  is  shorter,  is  attached  to  the  summit  of  the  cora- 
coid  process,  along  with  the  coraco-brachiahs  muscle,  as  we  have 
already  said  (1131).  It  descends  a  little  outwards,  approaching 
the  other,  and  becomes  fleshy  much  sooner  than  it. 

1136.  The  two  fleshy  bundles  of  the  muscle  are  fusiform,  and 
longer  covered  by  the  tendinous  fibres  externally  than  internal- 
ly ;  they  approach  each  other  as  they  descend,  soon  come  into  con- 
tact, unite  by  a  very  thin  cellular  line,  and  are  at  length  intimately 
incorporated  toward  the  lower  third  of  the  iarm,  sometimes  higher 
and  sometimes  lower.  The  bundle  which  results  from  this  junc- 
tion continues  to  descend,  diminishing  in  size,  and  near  the  elbow 
joint  is  converted  into  a  tendon,  which  makes  its  appearance  a  little 
sooner  on  the  outside  than  internally  ;  at  first  broad  and  thin,  it 
is  in  a  great  measure  concealed  by  the  fleshy  fibres.  When 
fairly  emerged  from  them,  it  becomes  narrower  and  rounded,  turns 
obliquely  outwards,  and  furnishes  by  its  inner  edge  a  pretty  broad 
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fibrous  prolongation,  which  proceeds  downwards  and  inwards  to 
join  the  aponeurosis  of  the  fore-arm,  before  the  brachial  artery  and 
pronator  teres.  It  then  sinks  between  the  supinator  longus  and 
pronator  teres,  and  on  arriving  beneath  the  elbow,  twists  upon  it- 
self to  terminate  by  embracing  the  bicipital  tuberosity  of  the  ra- 
dius, at  its  back  part. 

1137.  The  anterior  surface  of  the  biceps  is  covered  above  by 
the  deltoid  and  pectoralis  major ;  in  the  rest  of  its  extent,  by  the 
brachial  aponeurosis  and  the  integuments.  The  posterior  surface 
rests  upon  the  humerus,  the  coraco-brachialis  and  brachialis  inter- 
nus  muscles,  and  the  external  cutaneous  nerve.  Its  inner  edge  is 
united  above  with  the  coraco-brachialis  ;  in  the  middle  and  below, 
it  is  accompanied  by  the  brachial  artery. 

1138.  Bursa  Mucosa.  A  thin,  very  loose  bursa  mucosa,  ge- 
nerally containing  a  good  deal  of  moisture,  invests  the  outer  sur- 
face of  its  lower  tendon,  the  fore  part  of  the  bicipital  process  and 
neck  of  the  radius,  is  engaged  in  a  notch  of  the  circumference  of  the 
supinator  brevis,  and  contributes  much  to  facilitate  the  motions  of 
the  muscle. 

1139.  The  biceps  flexor  bends  the  fore-arm  on  the  arm,  supi- 
nates  the  hand  when  it  is  prone,  or  bends  the  arm  upon  the  fore- 
arm when  the  latter  is  fixed.  Lastly,  it  may  bring  the  humerus 
and  scapula  closer  together,  and  strengthens  the  shoulder  joint  by 
means  of  the  tendon  of  its  long  portion. 


OF  THE  BRACHIALIS  INTERNUS. 

1140.  This  muscle  is  deeply  seated  at  the  lower  and  fore  part  of 
the  arm,  before  the  elbow-joint.  It  is  flat,  broader  in  the  middle, 
and  at  its  upper  part  than  below.  It  arises  from  the  outer  and  in- 
ner surfaces  of  the  humerus,  over  a  space  extending  from  the  del- 
toid impression  to  near  the  elbow-joint,  and  is  also  attached  along 
the  inner  edge  of  that  bone,  to  an  aponeurotic  partition  which 
separates  it  from  the  triceps  extensor,  and  along  its  outer  edge 
close  to  the  supinator  longus.  Prom  these  origins  it  descends 
nearly  vertically,  increases  to  its  middle  part,  then  becomes  a  little 
thinner,  passes  obliquely  inwards  over  the  elbow  joint,  and  termi- 
nates at  the  rough  impression  beneath  the  coracoid  process  of  the 
ulna,  by  a  broad  and  thick  tendon,  which  commences  by  several 
portions  at  a  considerable  distance  above  the  joint,  in  the  substance 
of  the  muscle,  especially  on  the  outer  side,  and  sends  some  fibres 
to  the  aponeurosis  of  the  fore-arm.  The  middle  fibres  of  this 
mUscle  are  vertical,  and  longer  than  the  inner  or  outer,  which  are 
directed  obliquely  outwards  or  inwards.  All  the  fibres,  moreover, 
are  shorter  in  proportion  to  their  depth. 

1141.  Its  anterior  surface  is  covered  above  by  the  brachial  apo- 
neurosis and  the  skin  ;  below  and  externally,  by  the  supinator  lon- 
gus, which  is  lodged  in  a  depression  which  it  presents  ;  at  the  mid- 
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die  by  the  biceps  muscle  and  the  external  cutaneous  nerve ;  m- 
ternally,  by  the  brachial  artery,  the  median  nerve  and  the  pronator 
teres.  The  posterior  surface  covers  the  lower  part  of  the  hume- 
rus, and  its  articulation  with  the  bones  of  the  fore-arm.  Its  upper 
extremity  presents  a  notch  which  embraces  the  tendon  of  the  del- 
toid muscle.  (1111.) 

1142.  This  muscle  bends  the  fore-arm  upon  the  arm,  or  the  lat- 
ter upon  the  former. 


OF  THE  TRICEPS  EXTENSOR. 

1143.  This  muscle,  which  occupies  the  posterior  part  of  the 
arm,  is  elongated,  fiat,  thicker  in  the  middle  than  at  its  extremities, 
and  divided  at  its  upper  part  into  three  portions.  Of  these,  the 
middle  (caput  longum  seu  anconeus  longus)^  which  is  longer  and 
larger  than  the  others,  arises  from  the  highest  part  of  the  outer 
edge  of  the  scapula,  over  an  extent  of  about  an  inch,  immediately 
under  the  glenoid  cavity,  by  a  flat  tendon,  which  separates  into  two 
aponeuroses,  an  outer,  which  is  shorter,  and  an  inner,  which  ex- 
tends much  farther  downwards.  The  fleshy  fibres  of  this  portion 
of  the  muscle,  arising  from  the  outer  and  back  part  of  the  tendon 
just  mentioned,  form  a  bundle,  which,  at  first  flat  and  thin,  de- 
scends vertically  between  the  teres  major  and  teres  minor,  behind 
the  shoulder  joint,  then  increases  in  size,  and  is  united  to  the  outer 
portion  about  the  upper  third  of  the  arm,  and  to  the  inner  about  its 
middle. 

The  outer  portion,  {caput  externum  seu  anconeus  externus,) 
which  is  not  so  long  or  so  thick  as  the  middle,  and  is  broader  be- 
low than  above,  arises,  by  a  pointed  extremity,  from  the  upper 
part  of  the  outer  edge  of  the  humerus,  beneath  the  great  tuberosi- 
ty of  that  bone.  Its  fleshy  fibres,  which  descend  obliquely  back- 
wards and  inwards,  and  are  so  much  the  shorter  the  lower  they  are, 
come  moreover  from  the  outer  edge  of  the  humerus  over  a  larger 
extent,  and  from  an  aponeurotic  partition,  common  to  them  with 
those  of  the  deltoid  muscle  and  brachialis  internus. 

The  inner  portion,  {caput  breve  seu  internum,)  which  is  shorter 
than  the  outer,  but  of  the  same  form,  commences  under  the  ten- 
don of  the  teres  major  and  latissimus  dorsi  by  a  sharp  and  elon- 
gated extremity,  which  is  attached  to  the  inner  edge  of  the  hume- 
rus, and  receives  additions  in  succession  fi-om  an  aponeurosis  which 
covers  it  above,  from  the  posterior  surface  of  the  humerus,  and 
a  fibrous  partition  which  separates  it  from  the  brachiahs  internus. 
Its  fleshy  fibres  descend  backwards  and  outwards. 

1144.  After  their  union,  these  three  portions  of  the  muscle  form 
a  thick  and  broad  bundle,  concave  before  for  embracing  the  hume- 
rus, and  terminate  by  a  very  strong  tendon,  also  broad  and  thick, 
which  is  attached  to  the  posterior  and  upper  part  of  the  olecranon, 
over  a  considerable  extent  of  surface.     This  tendon  commences  by 
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two  aponeuroses  :  the  outer  broad  and  thin,  with  longitudinal  and 
parallel  fibres,  arises  behind  the  muscle,  towards  its  middle  part, 
and  sends  downwards  a  fibrous  prolongation  to  the  aponeurosis  of 
the  fore-arm  ;  the  inner,  which  is  narrower  but  thicker,  descends 
in  the  substance  of  the  muscle  from  the  point  of  junction  of  its 
three  portions,  after  having  even  extended  for  some  time  along  the 
anterior  surface  of  the  lower  part  of  the  middle  portion. 

1145.  Besides  the  fleshy  fibres  furnished  to  it  by  each  of 
the  three  portions,  the  common  bundle  receives  a  great  number 
of  others,  which  arise  along  the  lower  third  of  the  posterior  surface 
of  the  humerus,  to  near  the  olecranal  cavity,  and  descend  obliquely 
backwards  upon  the  anterior  surface  of  the  tendon.  The  outer 
side  of  the  tendon  and  of  its  aponeurotic  origins  serves  for  the  in- 
sertion of  several  others,  which  come  from  about  the  lower  fourth  of 
the  outer  edge  of  the  humerus,  where  they  leave  between  them  a 
small  aperture  for  the  passage  of  the  musculo-spiral  nerve,  and  its 
accompanying  vessels,  and  which  appear  to  form  a  particular  mus- 
cle, separated  from  the  rest  of  the  outer  portion  by  a  line  of  cellular 
tissue.  They  are  short,  have  little  obliquity,  and  are  even  almost 
transverse  below,  where  they  are  parallel  to  the  superior  fibres  of 
the  anconeus.  Lastly,  at  its  inner  part,  this  same  tendon  is  also 
furnished  with  fleshy  fibres  which  come  from  the  lowest  part  of  the 
inner  edge  of  the  humerus. 

1146.  The  posterior  surface  of  the  triceps  extensor  is  convex, 
and  covered  above  by  the  teres  minor  and  deltoid,  and  in  the  rest 
of  its  extent,  by  the  brachial  aponeurosis  and  the  skin.  The  ante- 
terior  surface  covers  the  sub-scapularis,  teres  major,  andlatissimus 
dorsi,  above.  It  is  united  to  the  fibrous  capsule  of  the  shoulder 
joint  by  cellular  tissue.  At  its  lower  part,  it  is  in  connexion  with 
the  posterior  surface  of  the  humerus,  to  which  it  is  attached,  ex- 
cepting at  the  place  where  the  musculo-spiral  nerve  and  the  colla- 
teral vessels  pass.  Lastly,  at  its  lowest  part,  it  is  applied  upon 
the  posterior  surface  of  the  elbow  joint. 

1147-  The  triceps  extensor  acts  in  opposition  to  the  biceps  and 
brachialis  internus,  extending  the  fore-arm  upon  the  arm,  and  in 
certain  circumstances  the  arm  upon  the  fore-arm.  When  the  fore- 
arm is  extended,  its  long  portion  carries  the  arm  backwards.  It 
may  also  sometimes  move  the  scapula  upon  the  humerus. 

1148.  The  muscles  of  the  arm  are  dissected  by  removing  the 
superjacent  skin  and  aponeurosis,  moving  the  scalpel  in  the  direc- 
tion of  their  fibres,  and  placing  the  arm  in  such  a  position,  that  the 
muscle  which  is  being  dissected  may  be  on  the  stretch,  thus,  for 
the  muscles  of  the  fore  part  of  the  arm,  the  arm  should  be  bent 
towards  the  scapula,  and  the- fore-arm  extended;  for  the  muscles  of 
the  back  part  of  the  arm,  the  opposite  position  is  necessary. 


MUSCLES  OF  THE  FOIIE-ARM.  315 

MUSCLES  OF  THE  FORE-ARM. 

Anterior  and  superficial  Region  of  the  Fore-Arm. 

OF  THE  PRONATOR  TERES. 

1149-  This  muscle  is  extended  obliquely  at  the  upper  and  ante- 
rior part  of  the  fore-arm.  It  is  rather  short,  broad  at  its  com- 
mencement, then  thicker,  and  at  last  obviously  contracted,  but  still 
broader  than  thick.  It  arises  from  the  inner  condyle  by  a  tendon 
which  is  common  to  it  with  the  flexor  carpi  radialis,  palmaris  longus, 
flexor  carpi  ulnaris  and  flexor  digitorum  sublimis;  from  the  coronoid 
process  by  another  small  distinct  tendon,  which  permits  the  median, 
nerve  to  pass  between  it  and  the  first ;  from  an  aponeurotic  septum 
v/hich  separates  it  internally  from  the  flexor  carpi  radialis  ;  from  a 
similar  partition  placed  between  it  and  the  flexor  sublimis,  and 
lastly,  from  the  aponeurosis  of  the  fore-arm.  Its  fleshy  fibres, 
which  are  all  parallel,  descend  from  thence  obliquely  outwards,  to 
the  middle  of  the  outer  surface  of  the  radius,  where  they  are  at- 
tached by  means  of  a  broad  and  thick  tendon,  at  first  concealed  in 
their  substance,  and  afterwards  expanded  in  the  form  of  a  mem- 
brane over  their  anterior  surface. 

1150.  The  anterior  surface  of  this  muscle  is  covered,  in  its 
two  upper  thirds,  by  the  aponeurosis  of  the  fore-arm  and  by  the 
skin ;  in  the  lower  third,  by  the  supinator  longus,  the  radial  nerve 
and  vessels,  and  the  radial  extensor  muscles.  The  posterior  sur- 
face covers  the  brachialis  internus  and  flexor  sublimis  muscles,  as 
well  as  the  median  nerve  and  ulnar  artery.  Its  outer  edge  is  se- 
parated above  from  the  supinator  longus,  by  a  triangular  space  in 
which  are  lodged  the  tendon  of  the  biceps,  the  brachial  artery  and 
the  median  nerve  ;  inferiorly,  it  is  parallel  to  the  anterior  edge  of 
the  supinator  brevis,  which  it  covers  a  little. 

1151.  The  pronator  teres  turns  the  radius  upon  the  ulna  fi-om 
without  inwards,  and  thus  turns  the  hand  prone.  If  the  radius  is 
kept  back  by  the  supinator  muscles,  it  can  bend  the  fore-arm  upon 
the  arm,  or  the  latter  upon  the  former. 

OF  THE  FLEXOR  CARPI  RADIALIS. 

1152.  This  muscle,  which  is  long,  fusiform,  thick  and  fleshy 
above,  thin  and  tendinous  below,  is  situated  internally  of  the  pro- 
nator teres.  It  arises  above  from  the  inner  condyle  by  the  common 
tendon  of  which  we  have  spoken  (1149)  ;  anteriorly,  from  the  apo- 
neurosis of  the  fore-arm  ;  posteriorly,  from  an  aponeurotic  septum 
which  separates  it  from  the  flexor  sublimis,  and  which  afterwards 
descends  some  way  upon  its  posterior  surface ;  externally  and  in- 
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ternally,  from  two  similar  partitions  which  separate  it,  in  these  two 
directions,  from  the  pronator  teres  and  palmaris  longus.  Its 
fibres  form  a  bundle,  large  in  the  middle  and  slender  at  its  ex- 
tremities ;  they  descend  a  little  outwards,  and  near  the  upper 
third  of  the  fore-arm,  terminate  upon  a  tendon,  which  at  first  con- 
cealed among  them,  afterwards  separates,  descends  in  the  original 
direction  of  the  muscle,  passes  before  the  wrist-joint,  then  enters, 
behind  the  abductor  and  opponens  pollicis,  a  groove  of  the  trape- 
zium, in  which  it  is  retained  by  a  ligamentous  sheath  and  by  a 
small  prolongation  of  its  own  fibres,  and  at  length,  sinking  back- 
wards and  outwards,  is  attached  to  the  fore  part  of  the  upper  ex- 
tremity of  the  second  metacarpal  bone,  becoming  broader  at  its  in- 
sertion. This  tendon,  which  is  narrow  and  round  below,  is  broad 
and  thin  above,  and  sooner  separated  from  the  fieshy  fibres  an- 
teriorly than  at  its  back  part. 

1153.  The  anterior  surface  of  the  flexor  carpi  radialis  is  covered 
externally  by  the  supinator  longus,  and  in  the  rest  of  its  extent,  by 
the  aponeurosis  of  the  fore-arm.  The  posterior  is  applied  upon 
the  flexor  digitorum  perforatus,  flexor  longus  pollicis  muscles,  and 
the  wrist  joint.  Its  two  edges  are  connected  above  with  the  pro- 
nator teres  and  palmaris  longus. 

1154.  Synovial  Bursa.  The  fibrous  sheath  which  keeps  its 
tendon  in  the  groove  of  the  trapezium  seems  to  come  from  the 
extremity  of  the  radius,  from  the  aponeurosis  of  the  fore-arm,  and 
from  the  outer  edge  of  the  groove.  It  is  attached  to  the  inner 
edge  of  the  latter,  to  the  trapezoides  and  second  metacarpal  bone, 
where  it  is  continuous  with  the  insertions  of  the  neighbouring 
muscles.  This  sheath  contains  an  elongated  synovial  membrane 
which  is  reflected  over  the  tendon,  and  frequently  rises  above  it. 

1155.  This  muscle  bends  the  hand  upon  the  fore-arm,  turning 
it  a  little  inwards.  When  the  hand  is  fixed  it  bends  the  fore-arm 
upon  it. 

OF  THE  PALMAUIS  LONGUS. 

1156.  This  muscle  is  often  wanting  in  one  or  other  arm,  some- 
times in  both.  It  has  the  same  form  as  the  preceding,  internally 
of  which  it  is  situated,  only  it  is  thinner  and  more  slender.  It 
arises  above  from  the  inner  condyle  by  the  common  tendon ;  be- 
hind, externally  and  internally,  from  aponeurotic  partitions  which 
that  tendon  sends  between  it  and  the  flexor  perforatus  and  flexor 
carpi  radialis ;  anteriorly,  from  the  aponeurosis  of  the  fore-arm.  The 
small  bundle  formed  by  its  fleshy  fibres  descends  vertically  along 
the  middle  part  of  the  fore-arm,  and  is  terminated  by  a  thin,  flat, 
very  slender  and  very  elongated  tendon,*  which  loses  itself  in  the 
upper  part  of  the  palmar  aponeurosis,  after  sending  some  fibres  tp 
the  anterior  annular  ligament  of  the  wrist. 

*  The  lorm  of  this  muscle  is  sometimes  different,  cummencing  by  a  lung  aud  slen- 
der tciidou  and  terminating  by  a  fleshy  belly. 
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1157.  Its  anterior  surface  is  covered  by  the  aponeurosis  of  the 
fore-arm.  The  posterior  covers  the  flexor  perforatus.  Its  two 
edges  are  united  above,  the  one  with  the  flexor  carpi  radiaUs,  the 
other  with  the  flexor  perforatus. 

1158.  It  stretches  the  palmar  aponeurosis,  and  bends  the  hand 
on  the  fore-arm,  or  the  fore-arm  on  the  hand. 


OF  THE  FLEXOR  CARPI  ULNARIS. 

1159.  Situated  internally  of  the  preceding  muscles,  at  the  fore 
part  of  the  inner  edge  of  the  fore-arm,  long,  thin,  flat,  semi-penni- 
form  (791),  broader  above  than  below,  this  muscle  arises  from  the 
inner  condyle,  by  means  of  the  common  tendon,  and  from  the 
inner  side  of  the  olecranon ;  between  these  two  origins  the  ulnar 
nerve  passes,  covered  by  an  aponeurosis  which  goes  from  the  one 
to  the  other.  It  also  takes  origin,  externally,  from  a  short  apo- 
neurotic septum  which  separates  it  from  the  flexor  perforatus ;  in- 
ternally, from  the  aponeurosis  of  the  fore- arm,  which  presents  for 
this  attachment  very  distinct  and  strong  fibres,  proceeding  to 
the  posterior  edge  of  the  ulna,  and  there  fix  the  muscle  over  a 
great  extent.  From  these  different  points  the  fleshy  fibres  descend, 
the  outer  nearly  vertically,  the  inner  obliquely  forwards  and  out- 
wards. The  first  terminate  at  the  upper  extremity,  the  others 
along  the  whole  posterior  surface  of  a  tendon  which  runs  for  a  long 
time  upon  the  inner  and  fore  part  of  the  muscle,  after  being  at  first 
concealed  in  its  substance.  This  tendon  becomes  free  only  at  the 
lowest  part  of  the  fore-arm,  and  is  inserted  into  the  pisiform  bone, 
becoming  a  little  broader.  At  its  termination,  some  fibres  are 
detached  from  it,  of  which  one  set  descends  before  the  abductor 
and  flexor  minimi  digiti,  while  the  others  pass  before  the  ulnar  ar- 
tery, to  be  continued  into  the  upper  part  of  the  anterior  annular 
ligament  of  the  wrist. 

1160.  The  anterior  surface  of  this  muscle  is  covered  by  the 
aponeurosis  of  the  fore-arm ;  the  posterior  covers  the  flexor  per- 
forans,  the  ulnar  artery  and  nerve,  and  the  pronator  quadratus. 
Its  outer  edge  is  united  above  with  the  flexor  perforatus,  from 
which  it  is  separated  below  by  an  interval,  where  the  ulnar  nerve 
and  vessels  are  seen. 

1161.  It  bends  the  hand  upon  the  fore-arm,  inclining  it  a  little 
towards  the  ulna.  When  it  contracts  at  the  same  time  with  the 
extensor  carpi  ulnaris,  it  draws  it  directly  towards  the  mesial  line. 


OF  THE  FLEXOR  DIGITORUM  SUBLIMJS  OR  PERFORATUS. 

1162.  This  muscle  is  elongated,  very  thick  and  flattened,  and  is 
situated  on  the  fore-arm  between  the  preceding  muscles  and  the 
flexor  perforans.     It  is  simple  above,  but  separates  into  four  ten- 
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dons  below.  It  arises  from  the  inner  condyle,  by  means  of  the 
common  tendon ;  from  the  internal  lateral  ligament  of  the  elbow 
joint,  and  from  the  coronoid  process  of  the  ulna,  by  pretty  long 
aponeuroses  ;  from  two  aponeurotic  partitions  which  exist  between 
it  and  the  flexor  carpi  ulnaris  internally,  and  the  pronator  teres, 
palmaris  longus,  and  flexor  carpi  radialis,  anteriorly.  From  these 
different  points  there  proceeds  a  rather  thin  fleshy  bundle,  which 
descends  a  little  obliquely  outwards,  and  receives  another  broad, 
thin,  and  flat  muscular  plane,  which  comes  from  the  anterior  edge 
of  the  radius,  where  it  is  attached  by  very  distinct  aponeurotic 
fibres,  between  the  supinator  brevis  and  flexor  longus  pollicis.  The 
muscle  then  increases  in  breadth  and  thickness,  and  is  frequently 
still  more  augmented  by  another  portion,  which  arises  separately 
from  the  inner  condyle ;  it  descends  vertically,  and  soon  divides 
into  four  portions,  which  proceed,  one  to  each  of  the  last  four  fin- 
gers. Two  are  anterior,  united  to  each  other  by  their  edges,  and 
belong  to  the  middle  and  ring  fingers ;  two  posterior,  one  for  the 
fore  finger,  the  other  for  the  little  finger  ;  the  latter  is  the  smallest, 
while  that  of  the  middle  finger  is  the  broadest  and  thickest.  They 
are  aD  terminated  by  tendons  proportioned  to  their  size,  which  are 
connected  together,  and  with  those  of  the  flexor  perforans  by  loose 
cellular  tissue. 

1163.  Each  of  these  tendons  commences  very  high  upon  the 
fleshy  portion  to  which  it  corresponds.  That  of  the  middle  finger 
extends  along  its  outer  and  posterior  side,  and  receives  the  fibres 
which  arise  from  a  part  of  the  common  tendon,  and  from  the  ante- 
rior edge  of  the  radius  ;  it  is  accompanied  by  them  until  close 
to  the  anterior  annular  ligament  of  the  carpus.  That  of  the  ring 
finger,  which  is  at  first  concealed  in  the  substance  of  its  fleshy 
portion,  afterwards  appears  at  its  fore  part,  but  pretty  low,  and 
receives  the  fibres  from  a  part  of  the  common  tendon  and  the 
aponeurotic  septum,  which  separates  the  flexor  perforatus  from  the 
flexor  carpi  ulnaris.  The  tendon  of  the  little  finger  also  commences 
very  high  on  the  anterior  surface  of  its  fleshy  portion,  which  comes 
from  a  tendinous  intersection  placed  in  the  substance  of  the  muscle, 
like  that  of  the  fore-finger  ;  but  the  latter  descends  much  farther 
on  the  tendon. 

1164.  These  four  tendons  pass  into  the  groove  which  the  anterior 
surface  of  the  carpus  presents,  and  are  there  kept  down  by  the  an- 
nular ligament,  beneath  which  they  separate  from  each  other  to  de- 
scend into  the  palm,  behind  the  palmar  aponeurosis,  and  before  the 
tendons  of  the  flexor  perforans  and  the  lumbricales.  They  then 
enlarge  a  little,  are  enveloped  by  a  loose  cellular  sheath,  and  en- 
gaged toward  the  heads  of  the  metacarpal  bones,  between  partitions 
formed  by  the  palmar  aponeurosis,  and  are  lodged  in  a  groove  which 
the  anterior  surface  of  the  phalanges  presents,  where  they  are  re- 
tained by  a  peculiar  fibrous  sheath. 

Before  arriving  at  these  sheaths,  the  tendons  exhibit  the  ap- 
pearance of  a  middle  longitudinal  division,  and  present  posteriorly 
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a  sort  of  concave  channel,  which  receives  the  corresponding  ten- 
dons of  the  flexor  profundus  ;  but,  towards  the  lower  part  of  the 
first  phalanges,  they  actually  split  in  the  middle  to  afford  a  passage 
to  these  latter,  and  divide  into  two  portions,  which  separate  at  first, 
then  turn  and  approach  each  other,  so  as  to  form  anteriorly  a  se- 
cond channel,  which  is  filled  by  the  tendon  of  one  of  the  portions 
of  the  flexor  profundus.  These  two  portions  unite  towards  the  ar- 
ticulation of  the  first  and  second  phalanges,  and  send  off  to  each 
other  small  fibrous  bands  which  regularly  cross  each  other.  Last- 
ly, they  separate  again,  contract  and  terminate  on  the  sides  of 
the  anterior  surface  of  the  second  phalanx,  a  little  beneath  its  middle 
part. 

At  the  moment  of  their  first  separation,  these  portions  are  at- 
tached to  the  anterior  surface  of  the  metacarpal  phalanges  by  two 
pretty  long  and  very  slender  ligamentous  bridles.  Sometimes  there 
is  only  one. 

1165.  Synovial  Bursa  of  the  carpus.  It  is  spread  out,  on  the 
one  hand,  upon  the  tendons  of  the  two  common  flexors  of  the 
fingers,  and  of  the  flexor  longus  pollicis,  and  upon  the  median 
nerve,  which  it  embraces  and  seems  to  unite  into  a  common  bundle  ; 
and,  on  the  other  hand,  upon  the  anterior  surface  of  the  carpal 
bones  and  the  posterior  surface  of  the  annular  ligament,  above  and 
below  which  it  forms  a  sort  of  cul-de-sac.  It  sends  a  considerable 
number  of  replications  between  these  different  parts,  and  contains 
very  little  synovia. 

1166.  Fibrous  sJieaths  of  the  Fingers.  The  sheaths  which  we 
have  just  mentioned,  form  with  the  anterior  surface  of  the  pha- 
langes, a  true  canal,  half  bony  and  half  fibrous,  which  lodges  the 
tendons  of  each  of  the  portions  of  the  two  flexor  muscles.  They 
commence  beneath  the  inferior  metacarpal  ligament  (699),  from 
which  several  fibres  are  sent  off  to  join  them,  and  terminate  at  the 
extreme  phalanx  by  interlacing  with  the  expansion  of  the  tendon 
of  the  flexor  profundus,  being  in  their  whole  extent  attached  along 
the  edges  of  the  phalanges.  The  anterior  surface  is  covered  by 
the  skin,  and  collateral  vessels  of  the  fingers  ;  the  posterior  is 
smooth,  and  lined  by  a  synovial  membrane.  The  tissue  of  these 
sheaths  is  very  compact ;  they  are  formed  of  interlaced  trans- 
verse fibres,  of  a  pearly  colour,  and  very  thick  at  the  middle  of 
the  first  and  second  phalanges,  but  opposite  their  articulation,  dis- 
appear entirely,  so  as  to  leave  the  synovial  membrane  exposed. 
The  latter  proceeds  from  the  wall  of  the  sheaths  over  the  tendons, 
forming  above  and  below  very  distinct  cuis-de-sac,  and  having  en- 
veloped these  tendons,  is  reflected  posteriorly  to  the  anterior  sur- 
face of  the  phalanges  by  a  triangular  replication,  formed  of  two  la- 
minae placed  back  to  back.  The  separation  which  exists  between 
the  two  terminal  slips  of  the  tendons  of  the  flexor  perforatus,  is  fill- 
ed by  prolongations  of  the  synovial  membrane. 

II67.  The  anterior  surface  of  the  flexor  perforatus  is  covered 
by  the  pronator  teres,  flexor  carpi  radialis,  and  palmaris  longus,  the 
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aponeurosis  of  the  fore-arm,  the  annular  ligament,  the  palmar  apo- 
neurosis, the  fibrous  sheaths  of  the  fingers,  and  lastly,  by  the  ten- 
dons of  the  flexor  profundus.  Its  'posterior  surface  covers  the 
flexor  profundus,  the  flexor  longus  poUicis,  the  median  nerve,  the 
lUnar  artery,  the  lumbricales  muscles,  and  the  phalanges. 

1168.  This  muscle  bends  the  second  phalanges  upon  the  first, 
the  latter  upon  the  metacarpal  bones,  and  lastly,  the  hand  upon 
the  fore-arm.     It  can  also  move  the  fore-arm  upon  the  hand. 


Anterior  and  Deep  Region  of  the  Fore-arm. 

OF  THE  FLEXOR  DIGITORUM  PROFUNDUS  OR  PERFORANS. 

1169.  This  is  a  thick,  flattened,  elongated  muscle,  bent  upon 
itself  so  as  to  embrace  the  ulna,  simple  and  fleshy  above,  separated 
into  four  tendons  below.  It  arises  from  the  three  upper  fourths  of 
the  anterior  surface  of  the  ulna,  and  from  the  interosseous  liga- 
ment, below  the  coronoid  process,  where  it  bifurcates  so  as  to  sur- 
round the  insertion  of  the  brachialis  internus  (1140)  sending  at  the 
same  time  a  prolongation  over  the  sides  of  the  olecranon  ;  it  also 
arises  from  the  aponeurosis  which  goes  from  the  flexor  carpi  ulna- 
ris  to  the  ulna,  and  from  the  upper  third  of  the  inner  surface  of 
that  bone.  From  these  different  origins,  which  are  all  aponeurotic, 
the  muscle,  thin  at  first,  thicker  in  the  middle,  and  becoming 
thin  again,  descends  vertically,  and  divides  into  four  portions, 
the  three  inner  of  which  are  not  very  distinct.  Each  of  these 
portions  is  terminated  by  a  tendon,  at  first  very  broad,  and 
separated  into  several  slips  concealed  in  the  substance  of  the  fleshy 
fibres,  and  appearing  upon  their  anterior  surface  toward  the  middle 
of  the  fore-arm.  These  tendons  do  not  become  free  until  near  the 
annular  ligament,  under  which  they  pass  along  with  those  of  the 
flexor  sublimis,  into  the  palm,  where  they  descend,  separating  from 
each  other.  At  first  round  and  giving  rise  to  the  lumbricales,  they 
become  broader  towards  the  articulations  of  the  first  phalanges  with 
the  metacarpal  bones,  present  traces  of  a  longitudinal  division,  are 
engaged  in  the  fibrous  sheaths  of  the  fingers,  pass  through  the  fis- 
sure in  the  tendons  of  the  flexor  perforatus,  lodged  in  the  channels 
which  limit  it  above  and  below,  and  are  at  length  inserted,  previ- 
ously becoming  flat,  into  the  fore  part  of  the  third  phalanges  of  the 
last  four  fingers,  after  being  enveloped  by  the  synovial  membrane 
of  the  fibrous  sheaths. 

1170.  The  anterior  surface  of  this  muscle  is  covered  by  the  flex- 
or sublimis  and  flexor  carpi  ulnaris  muscles,  the  median  and  ulnar 
nerves,  and  the  ulnar  artery.  The  posterior  surface  is  apphed 
upon  the  fore  and  inner  surfaces  of  the  ulna,  the  interosseous  liga- 
ment, the  pronator  quadratus,  the  anterior  radio-carpal  ligaments, 
the  fore  part  of  the  metacarpus,  the  flexor  brevis  and  adductor 
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pollicis,  and  the  last  two  palmar  interossei  muscles.     Its  outer  edge 
corresponds  above  to  the  anterior  interosseous  artery. 

11 71-  This  muscle  bends  the  third  phalanx  upon  the  second, 
the  latter  upon  the  first,  the  first  upon  the  metacarpus,  and  the 
hand  upon  the  fore-arm,  or  the  fore-arm  upon  the  hand. 


OF  THE  FLEXOR  LONGUS  POLLICIS  MANUS. 

1172.  This  muscle  is  elongated,  thin,  flattened,  thicker  internal- 
ly than  externally,  and  situated  upon  the  radius,  from  the  three 
upper  fourths  of  the  anterior  surface  of  which  it  arises  by  short 
aponeurotic  fibres,  as  well  as  from  the  neighbouring  portion  of  the 
interosseous  ligament,  and  even  frequently  from  the  coronoid  pro- 
cess of  the  ulna,  by  a  particular  prolongation,  fleshy  in  the  middle, 
and  tendinous  at  its  extremities.  The  fleshy  fibres,  which  are  all 
oblique  and  about  an  inch  long,  form  a  bundle  which  descends 
nearly  vertically,  and  are  inserted  at  the  back  part  of  a  tendon, 
which  they  accompany  until  opposite  the  pronator  quadratus.  This 
tendon  then  becomes  free  and  rounded,  passes  before  the  carpus, 
under  the  annular  ligament,  with  the  tendons  of  the  two  preceding 
muscles.  It  is  there  kept  down  by  the  synovial  membrane  which 
belongs  to  them  (1165),  and  afterwards  descends  obliquely  out- 
wards between  the  two  portions  of  the  flexor  brevis  pollicis,  then 
between  the  two  sesamoid  bones.  It  now  passes  into  a  fibrous 
sheath  similar  to  that  which  we  have  described  in  the  other  fingers 
(1166),  but  whose  fibres  are  very  widely  set,  and  much  less  dis- 
tinct ;  it  is  there  invested  by  a  synovial  membrane  which  keeps  it 
in  place,  presents  the  trace  of  a  longitudinal  division,  and  termi- 
nates by  being  expanded  over  the  anterior  surface  of  the  last  pha- 
lanx of  the  thumb. 

1173.  The  anterior  surface  of  the  flexor  longus  pollicis  is  co- 
vered by  the  flexor  digitorum  sublimis,  flexor  carpi  radialis  and  su- 
pinator longus  muscles,  the  radial  artery,  and  the  anterior  annular 
ligament  of  the  wrist.  The  posterior  surface  lies  upon  the  radius, 
part  of  the  interosseous  ligament,  the  pronator  quadratus,  the  wrist 
joint,  the  fore  part  of  the  carpus,  and  the  flexor  brevis  pollicis.  Its 
inner  edge,  which  is  much  thicker  than  the  outer,  lies  upon  the 
flexor  digitorum  profundus. 

1174.  This  muscle  bends  the  last  phalanx  of  the  thumb  upon 
the  first,  the  first  upon  the  corresponding  metacarpal  bone,  and  the 
latter  upon  the  radius.  It  can  also  bend  the  hand  upon  the  fore- 
arm, and  the  fore-arm  upon  the  hand. 


OF  THE  PRONATOR  QUADRATUS. 

1175.  The  pronator  quadratus  is,  as  its  name  implies,  of  a 
quadrilateral  form,  thin  and  flat.    It  lies  upon  the  lower  part  of  the 

Y 
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fore-arm,  and  arises  by  a  very  thin  aponeurosis  expanded  over  its 
inner  third,  from  the  lower  fourth  of  the  anterior  edge  of  the  vdna, 
and  the  corresponding  part  of  the  anterior  surface  of  that  bone. 
From  thence  it  is  directed  transversely  outwards,  and  terminates  at 
the  fore  part  of  the  lower  fourth  of  the  radius  by  indistinct  apo- 
neuroses. Its  anterior  surface  is  covered  by  the  flexor  digitorum 
profundus,  flexor  longus  poUicis,  flexor  carpi  radialis,  and  flexor 
carpi  ulnaris  muscles,  and  by  the  radial  and  ulnar  arteries.  The 
'posterior  surface  covers  the  two  bones  of  the  fore-arm,  and  the 
lower  part  of  the  interosseous  ligament. 

1176.  It  turns  the  radius  upon  its  axis  from  without  inwards, 
and  thus  induces  pronation  of  the  hand. 

1177-  The  superficial  muscles  of  the  anterior  region  of  the  fore- 
arm are  exposed,  by  dissecting  off'  the  skin  and  aponeurosis  cover- 
ing them,  while  they  are  stretched  by  keeping  the  fore-arm  ex- 
tended on  the  arm,  and  the  hand  extended  on  the  fore-arm.  The 
deep  muscles  are  exposed  by  the  removal  of  the  superficial.,  But 
the  terminations  of  all  these  muscles  cannot  be  seen  until  the  palm 
of  the  hand  is  dissected. 


Superficial  Radial  Region. 

OF  THE  SUPINATOR  LONGUS. 

1178.  This  muscle,  which  is  elongated,  fusiform,  flattened  from 
before  backwards  in  its  upper  fourth,  and  transversely  in  the  rest 
of  its  extent,  arises,  by  very  short  tendinous  fibres,  and  over  an  ex- 
tent of  about  two  inches,  from  the  outer  edge  of  the  humerus,  be- 
tween the  brachialis  internus  and  triceps  extensor  ;  an  aponeurosis 
placed  between  it  and  the  latter  muscle,  also  affords  an  attach- 
ment to  it.  From  thence  it  descends  vertically,  at  first  increases  a 
little  in  thickness,  then  becomes  considerably  thinner,  and  termi- 
nates by  a  flat  tendon,  which,  at  first  lying  upon  its  anterior  sur- 
face, becomes  free  about  the  middle  of  the  fore-arm.  This  tendon, 
which  is  thin  and  rather  broad  above,  becomes  thicker  and  narrower 
as  it  descends,  runs  along  the  outer  edge  of  the  radius,  and  is  in- 
serted near  the  base  of  the  styloid  process  of  that  bone,  sending  off 
a  fibrous  elongation,  which  lines  the  groove  in  which  the  exten- 
sor ossis  metacarpi,  and  extensor  primi  internodii  pollicis  glide 
(1203). 

1179.  The  anterior  side  of  this  muscle  is  covered  by  the  skin, 
and  aponeurosis  of  the  fore-arm.  The  posterior  covers  the 
supinator  brevis,  extensor  carpi  radialis  longior,  pronator  teres, 
flexor  carpi  radialis,  flexor  sublimis  digitorum,  flexor  longus  polli- 
cis, and  the  radial  artery  and  nerve.  The  inner  side  is  applied 
above,  upon  the  brachialis  internus,  and  the  radial  nerve. 

.'  1 180.  When  the  hand  is  in  pronation,  this  muscle  supinates  it. 
It  also  assists  in  bending  the  fore-arm  upon  the  arm,  or  the  latter 
upon  the  former. 


MUSCLES  OF  THE  FORE- ARM. 
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OF  THE  EXTENSOR  CARPI  RADIALIS  LONGIOR. 

(Radialis  Eooternus  Longior.) 

1181.  This  muscle,  nearly  of  the  same  form  as  the  supinator  lon- 
gus,  beneath  which  it  is  situated,  arises  farther  down,  from  the  outer 
edge  of  the  humerus,  and  from  the  aponeurosis  which  separates  it 
from  the  triceps  ;  it  also  receives  some  fibres  from  the  upper  part 
of  the  outer  condyle.  It  forms  a  bundle  at  first  flat,  then  larger 
and  rounded,  which  descends  vertically  on  the  outside  of  the  fore- 
arm, and,  about  a  third  down  the  radius,  terminates  in  a  tendon  at 
first  thin  and  broad,  then  narrower  and  thicker,  which  at  its  lower 
part  turns  backwards,  glides  beneath  the  extensor  ossis  metacarpi, 
and  extensor  primi  internodii,  pollicis,  and  covers  the  tendon  of  the 
extensor  carpi  radialis  brevier,  with  which  it  is  connected  by  cel- 
lular tissue.  Both  tendons  enter  a  particular  groove,  formed 
behind  the  lower  extremity  of  the  radius,  where  they  are  fixed 
by  the  posterior  annular  ligament  of  the  carpus.  A  synovial  mem- 
brane, tolerably  supplied  with  moisture,  lines  the  groove,  is  reflect- 
ed over  them,  and  descends  nearly  to  their  insertion.  On  emerging 
from  this  groove  the  two  tendons  separate.  That  of  the  extensor 
carpi  radialis  longior  passes  over  the  wrist  joint,  and  is  inserted  at 
the  posterior  and  outer  part  of  the  upper  extremity  of  the  second 
metacarpal  bone. 

1182.  The  anteidor  surface  of  this  muscle,  which  is  inclined 
outwards,  is  covered  by  the  aponeurosis  of  the  fore-arm,  the  supi- 
nator longus,  extensor  ossis  metacarpi,  and  extensor  primi  inter- 
nodii, 'pollicis.  The  posterior  covers  the  elbow  joint,  the  su- 
pinator brevis,  and  extensor  carpi  radialis  brevier  muscles.  At  its 
upper  part  it  is  firmly  united  to  the  latter. 

1183.  It  extends  the  hand  upon  the  fore-arm,  and  the  latter  up- 
on the  hand. 


OF  THE  EXTENSOR  CARPI  RADIALIS  BREVIQR. 

(Radialis  Eooternus  Brevier.  J 

1184.  This  muscle  is  precisely  similar  to  the  preceding,  behind 
which  it  is  placed.  It  arises  from  the  outer  condyle  by  means  of 
the  common  tendon  (1187)}  which  sends  an  aponeurotic  prolonga- 
tion over  its  inner  surface,  and  an  aponeurotic  partition  between  it 
and  the  extensor  communis  digitorum.  It  descends  in  the  same 
direction  as  the  extensor  carpi  radialis  longior,  degenerates  into  a 
tendon  of  the  same  length  and  form,  which  passes  into  the  same 
groove  (1181),  and  is  attached  to  the  posterior,  and  outer  part  of 
the  upper  extremity  of  the  third  metacarpal  bone. 
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1185.  Its  outer  surface  is  covered  above  by  the  extensor  carpi 
radialis  longior  and  supinator  longus,  below  by  the  extensor  ossis 
metacarpi,  and  extensor  primi  mternodii,  pollicis  muscles,  the  ten- 
don of  the  extensor  secundi  internodii  pollicis,  and  the  skin.  The 
inner  surface  covers  the  supinator  brevis  and  pronator  teres 
muscles,  the  radius,  and  wrist  joint.  Its  posterior  edge  is 
intimately  connected  above  with  the  extensor  communis  digito- 
rum. 

1186.  Its  uses  are  the  same  as  those  of  the  extensor  carpi  ra- 
dialis longior. 


Posterior  and  Superficial  Megion  of  the  Fore-arm* 

OF  THE  EXTENSOR  DIGITORUM  COMMUNIS. 

1187-  This  muscle,  which  is  long,  round,  fleshy  and  simple 
at  its  upper  part,  terminating  below  in  four  tendons,  arises,  above, 
from  the  outer  condyle,    by  a  tendon,   common   to   it   and  the 
other    three    muscles    of    the    same    region,    between    which    it 
sends    prolongations ;   internally,  from  a  long  aponeurotic  parti- 
tion, sent  off  from  that  tendon,  which  separates  it  from  the  ex- 
tensor proprius  minimi  digiti ;  externally,  from  a  shorter  partition 
placed  between  it  and  the  extensor  carpi  radialis  brevior ;  poste- 
riorly, from  the  aponeurosis  of  the  fore-arm.     From  these  differ- 
ent origins,  its  fleshy  fibres  proceeding  obliquely,  form   a  bundle, 
at  first  thin,  then  thicker,   and  afterwards  thin  again,  which  des- 
cends vertically,  and  at  the  middle  of  the  posterior  surface  of  the 
fore-arm  divides  into  four  portions,  at  first  united  by  cellular  tis- 
sue, and  terminated  each  by  a  tendon  at  first  concealed  by  their 
substance,  and  accompanied  by  the  fleshy  fibres  to  near  the  wrist, 
particularly  in  those  of  the  ring  and  little  fingers.     These  four 
tendons  are  placed  beside  each  other,  and  are  connected  by  a  kind 
of  soft  and  loose  cellular  membrane.    They  vary  in  size :  that  of 
the  ring  finger  is  the  strongest  and  thickest ;  the  next  is  that  of 
the  middle  finger,  and  the  little  finger  has  the  smallest.     They 
pass  along  with  the  tendon  of  the  extensor  indicis  in  a  groove, 
formed   behind   the  carpal  extremity  of  the  radius,  where  they 
are  kept  down  by  the  posterior  annular  ligament.     Beneath  this 
ligament,  the  tendons  diverge,  become  broader,  and  proceed  to  the 
base  of  the  metacarpal  bones.     The  last  three  are  commonly  split 
longitudinally,  and  send  small  aponeurotic  bands,  varying  in  size, 
and  more  or  less  oblique,   to  each  other.     Opposite  the  articula- 
tions of  the  metacarpal  bones  with  the  phalanges,  they  contract 
and  become  thicker.     They  then  become  broad  again,  and  receive 
the  tendons  of  the  lumbricales  and  interossei,  forming  with  them  an 
aponeurosis  which  covers  the  whole  posterior  surface  of  the  fingers. 
Towards  their  extremity,  they  divide  into  three  portions,  the  mid- 
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die  of  which  passes  behind  the  articulation  of  the  first  and  second 
phalanges,  to  be  inserted  into  the  posterior  surface  of  the  latter, 
while  the  two  lateral  pass  over  the  sides  of  the  same  same  articu- 
lation, contracting  and  separating  from  each  other ;  they  then  ap- 
proach and  re- unite,  forming  a  flat  tendon  which  is  attached  to  the 
posterior  and  upper  part  of  the  last  phalanx. 

1188.  The  posterior  surface  of  this  muscle  is  covered  by  the 
aponeurosis  of  the  fore-arm,  with  which  it  is  intimately  united.  The 
anterior  covers  the  supmator  brevis,  extensores  poUicis,  extensor 
indicis,  the  wrist  joint,  the  posterior  surface  of  the  carpus,  meta- 
carpus, and  fingers,  and  the  interossei  dorsales  muscles.  Between 
its  otiter  edge  and  the  extensor  carpi  radiahs  brevior,  is  an  interval 
in  which  the  extensor  ossis  metacarpi  and  extensor  primi  interno- 
dii  pollicis  are  seen. 

1189.  Synovial  Bursa.  As  they  pass  under  the  annular  liga- 
ment, the  tendons  of  the  extensor  communis  digitorum  are  embrac- 
ed by  a  synovial  membrane,  but  sparingly  moistened,  which  sends 
several  prolongations  between  them. 

1190.  This  muscle  extends  the  phalanges  of  the  last  four  fingers 
upon  each  other,  and  upon  the  metacarpal  bones,  the  hand  upon  the 
fore-arm,  or  the  fore-arm  upon  the  hand- 


or  THE  EXTENSOR  PROPRIUS  MINIMI  DIGITI, 

1191.  This  muscle  is  situated  to  the  outside  of  the  preceding, 
and  is  as  long,  but  extremely  slender.  It  arises  from  the  outer 
condyle  by  the  common  tendon  (1187)?  ^om  the  aponeuro- 
tic septum  which  separates  it  from  the  preceding  muscle,  from  that 
which  is  placed,  internally,  between  it  and  the  extensor  carpi  ulna- 
ris,  and  from  the  aponeurosis  of  the  fore-arm.  Its  fleshy  fibres 
constitute  a  small  fusiform  bundle,  which  descends  from  without  in- 
wards, and  pass  very  obhquely  to  within  a  short  distance  of  the 
carpus,  on  the  anterior  surface  of  a  tendon  at  first  concealed  in  their 
substance,  and  entirely  free  near  the  posterior  annular  ligament, 
which  presents  a  fibrous  canal  for  it,  opposite  the  lower  articulation 
of  the  radius  and  ulna  ;  this  canal  is  directed  obliquely  down- 
wards and  inwards,  lined  by  a  synovial  capsule,  and  about  two 
inches  in  length.  Before  passing  into  this  canal,  the  tendon  of  the 
muscle  divides  into  two  portions,  which  remain  contiguous  and  con- 
nected by  cellular  tissue ;  but  towards  the  upper  part  of  the  me- 
tacarpus, again  becomes  single  and  enlarges.  It  then  arrives 
at  the  little  finger,  to  the  phalanges  of  which  it  is  attached,  precisely 
in  the  same  manner  as  those  of  the  extensor  communis,  and  is  even 
united  to  the  fourth  tendon  of  that  muscle  by  its  outer  edge. 

1192.  The  posterior  surface  of  this  muscle  is  covered  by  the 
aponeurosis  of  the  fore-arm,  and  firmly  attached  to  it  above ;  at 
the  back  of  the  hand,  it  lies  immediately  under  the  skin.  The 
anterior  surface  is  applied  upon  the  supinator  brevis,  extensores 
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poUicis,  and  extensor  indicis.  Its  outer  edge  is  united  above  to  the 
extensor  digitorum  communis;  the  inner  to  the  extensor  carpi 
uLiaris. 

1193.  Conjointly  with  the  fourth  portion  of  the  preceding  mus- 
cle, this  extends  the  little  finger,  and  even  the  hand  upon  the 
fore-arm. 

OF  THE  EXTENSOR  CARPI  ULNARIS. 

1194".  The  extensor  carpi  ulnaris  is  a  long  fusiform  muscle,  situ- 
ated internally  of  the  back  part  of  the  fore-arm.  It  arises  from  the 
outer  condyle  by  the  common  tendon,  which  sends  a  very  long  pro- 
longation over  its  anterior  surface,  from  the  aponeurotic  septum 
placed  externally  between  it  and  the  extensor  minimi  digiti,  from 
the  aponeurosis  of  the  fore-arm,  and  from  about  the  middle  third 
of  the  posterior  edge  of  the  ulna,  below  the  anconeus  muscle.  From 
thence  it  descends  at  first  a  little  obliquely  inwards,  and  then  ver- 
tically behind  the  ulna,  and  presently  degenerates  into  a  tendon 
sooner  apparent  behind  than  before,  and  concealed  for  some  time 
in  the  fleshy  fibres,  which  terminate  upon  it  in  the  order  of  their 
origin,  and  accompany  it  to  near  the  lower  extremity  of  the  bone, 
where  it  is  engaged  in  a  particular  groove,  under  the  posterior  an- 
nular ligament.  It  passes  behind  the  cuneiform  bone,  in  a  sort  of 
fibrous  canal,  attached  to  that  bone,  the  pisiform  bone,  the  os  un- 
ciforme,  and  the  styloid  process  of  the  ulna,  and  lined  by  the  syno- 
vial membrane  scantily  moistened.  It  passes  under  the  abductor 
minimi  digiti,  enlarges  a  little,  and  terminates  at  the  inner  and 
back  part  of  the  upper  extremity  of  the  fifth  metacarpal  bone, 
whence  it  sends  some  aponeurotic  fibres  over  the  opponens  minimi 
digiti. 

1195.  The  posterior  surface  of  this  muscle  is  covered  by  the 
aponeurosis  of  the  fore- arm,  to  which  it  adheres  above.  The  ante^ 
rior  is  applied  upon  the  supinator  brevis,  extensor  ossis  metacarpi, 
and  extensor  secundi  internodii  poUicis,  and  extensor  proprius  in- 
dicis muscles,  and  upon  the  ulna.  Its  outer  edge  is  united  above 
to  the  extensor  proprius  minimi  digiti ;  the  inner  is  contiguous  at 
its  upper  part  to  the  anconeus. 

1196.  This  muscle  extends  the  hand  upon  the  fore-arm,  inclin- 
ing it  a  little  upon  the  ulna. 


OF  THE  ANCONEUS.* 

1197-  This  is  a  short,  rather  thick,  triangular  muscle,  frequent- 
ly confounded  with  the  triceps  extensor  (1143),  and  placed  behind 
the  elbow  joint.  It  arises  from  the  outer  condyle  by  a  distinct 
tendon,  broader  and  thinner  below  than  above,  and  descending 

*  'AyKcuv,  cubitus. 
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pretty  far  upon  the  outer  edge  of  the  muscle.  The  fleshy  fibres 
arise  from  this  tendon,  and  follow  different  directions.  The  upper, 
which  are  very  short,  and  continuous  with  those  of  the  triceps,  are 
nearly  transverse,  and  terminate  by  short  aponeuroses  at  the  out- 
side of  the  olecranon.  The  others,  which  are  longer  and  more 
oblique  the  lower  their  position  is,  are  inserted,  also  by  short  apon- 
euroses, into  the  upper  fourth  of  the  posterior  edge  of  the  ulna,  and 
form  a  pretty  sharp  point  below. 

1198.  The  posterior  surface  of  the  anconeus  is  merely  covered 
by  the  aponeurosis  of  the  fore-arm,  without  adhering  to  it.  The 
anterior  is  applied  upon  the  articulation  of  the  fore-arm,  the  an- 
nular ligament  of  the  radius  (668),  the  supinator  brevis  and  the 
ulna. 

1199.  It  contributes  to  the  extension  of  the  fore-arm  upon  the 
arm,  or  to  that  of  the  latter  upon  the  former. 


Deep  Radial  Region  of  the  Fore^arm. 

OF  THE  SUPINATOR  BREVIS. 

1200.  This  muscle  is  broad,  thin,  and  triangular.  It  embraces 
the  head  of  the  radius.  It  arises  from  the  outer  condyle  by  a 
broad  and  thick  tendon,  firmly  united  to  the  common  tendon,  of 
which  we  have  spoken  (1187),  from  the  external  lateral  ligament 
of  the  elbow  joint,  from  the  annular  ligament  of  the  radius,  and  by 
pretty  distinct  aponeurotic  fibres,  form  a  longitudinal  ridge  which 
is  observed  upon  the  posterior  surface  of  the  ulna.  Its  commenc- 
ing tendon  expands  over  the  outer  surface  of  the  fleshy  fibres, 
which  are  shorter  and  nearly  vertical  before,  longer  and  more  ob- 
lique the  more  posterior  they  are,  and  are  all  twisted  round  the  ra- 
dius, to  the  fore,  outer,  and  back  part  of  which  they  are  attached 
by  very  distinct  aponeuroses,  deeply  concealed  in  their  substance. 

1201.  Its  outer  surface,  which  is  convex,  is  covered  anteriorly 
by  the  pronator  teres  and  supinator  longus  muscles,  and  by  the 
radial  nerve  and  vessels  ;  in  the  middle,  by  the  radial  extensors  ; 
posteriorly,  by  the  extensor  muscles  of  the  fingers,  extensor  pro- 
prius  minimi  digiti,  extensor  carpi  ulnaris  and  anconeus.  Its  in- 
ner surface  is  applied  upon  the  outer  part  of  the  elbow  joint,  and 
of  the  upper  articulation  of  the  radius  and  ulna,  upon  the  ulna, 
the  interosseous  ligament,  and  the  radius.  Its  posterior  edge  covers 
the  upper  part  of  the  extensor  ossis  metacarpi,  and  extensor  se- 
cundi  internodii  poUicis.  The  anterior  is  notched  above  for  the 
passage  of  the  tendon  of  the  biceps  flexor,  and  is  covered  below  by 
the  pronator  teres.  These  two  edges  unite,  forming  an  acute  an- 
gle, which  is  attached  to  the  outer  side  of  the  radius,  above  the  in- 
sertion of  the  latter  muscle. 

1202.  The  supinator  brevis  turns  the  radius  upon  its  axis  from 
before  outwards,  and  brings  the  hand  into  supination. 
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Posterior  and  Deep  Region  of  the  Fore-arm. 

OF  THE  EXTENSOR  OSSIS  METACARPI  POLLICIS. 

(Abductor  Longus  Pollicis  Manus). 

1203.  This  muscle  lies  obliquely  at  the  back  and  outer  part  of 
the  fore-arm.  It  is  long,  slender,  and  flat,  broader  in  the  middle 
than  at  its  extremities.  It  arises  by  a  pointed  extremity  from  the 
posterior  surface  of  the  ulna,  beneath  the  supinator  brevis,  with 
which  it  is  almost  always  united ;  then  by  short  aponeurotic 
fibres,  from  a  longitudinal  ridge  which  is  observed  upon  the  poste- 
rior surface  of  that  bone ;  and  lastly,  from  a  line  directed  obliquely 
downwards  and  outwards,  which  the  posterior  surface  of  the  radius 
presents  at  its  upper  part,  and  from  the  interosseous  ligament.  Its 
fleshy  fibres  constitute  a  fusiform  bundle  which  descends  ob- 
liquely outwards  behind  the  fore-arm,  and  terminate  upon  the 
posterior  surface  of  a  tendon,  at  first  concealed  among  them, 
which  they  accompany  to  the  inferior  extremity  of  the  radius : 
there,  this  tendon  passes  into  a  groove,  formed  on  the  outer  side 
of  the  extremity  in  question,  which  is  common  to  it  and  the 
extensor  primi  internodii  pollicis.  It  is  kept  down  by  the  anterior 
annular  ligament  of  the  wrist,  and  its  motions  are  facilitated  by  a 
synovial  membrane,  which  commonly  belongs  also  to  the  ex- 
tensor primi  internodii  pollicis,  but  sometimes  a  fibrous  partition 
separates  the  two  tendons.  On  issuing  from  this  groove,  the  ten- 
don divides  into  two  or  three  portions,  and  goes  to  be  inserted  into 
the  outer  part  of  the  superior  extremity  of  the  first  metacarpal 
bone,  occasionally  sending  a  small  prolongation  to  the  abductor 
pollicis. 

1204.  The  posterior  surface  of  this  muscle  is  covered  by  the 
supinator  brevis,  extensor  carpi  ulnaris,  extensor  minimi  digiti, 
extensor  communis  digitorum,  and  extensor  secundi  internodii  pol- 
licis, to  which  latter  it  is  united.  At  its  lowest  part,  it  is  in  con- 
nexion with  the  aponeurosis  of  the  fore-arm.  Its  anterior  surface 
covers  a  small  portion  of  the  ulna  above ;  the  interosseous  ligament 
and  the  posterior  surface  of  the  radius,  in  the  middle ;  the  outer 
surfi^ce  of  that  bone,  the  tendons  of  the  radial  extensors,  the  radial 
artery,  and  the  wrist  joint  below. 

1205.  It  carries  the  thumb  outwards  and  backwards,  and  has 
the  same  action  upon  the  hand.  It  may  also  contribute  to  supina- 
tion; 

OF  THE  EXTENSOR  PRIMI  INTERNODII  POLLICIS  MANUS. 

I 

(Extensor  Minor  Pollicis  Manus). 

1206.  Much  shorter  and  thinner  than  the  preceding,  but  of  a 
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similar  form,  this  muscle  arises  beneath  it,  from  a  small  portion  of 
the  ulna,  from  the  interosseous  ligament,  and  more  especially  from 
the  posterior  surface  of  the  radius.  Following  the  same  direction, 
it  degenerates,  on  the  outer  side  of  the  fore-arm,  into  a  slender 
tendon,  more  apparent  externally  than  internally,  which  passes 
into  a  groove  of  the  radius  (1203)  already  described.  On  issuing 
from  this  groove,  it  separates  from  the  extensor  ossis  metacarpi 
pollicis,  descends  behind  the  first  metacarpal  bone,  becomes  flatten- 
ed, and  is  inserted  at  the  upper  and  back  part  of  the  first  phalanx 
of  the  thumb. 

1207-  Its  posterior  surface  is  covered  by  the  extensor  secundi 
internodii  pollicis,  extensor  minimi  digiti,  and  extensor  communis 
digitorum.  At  its  lower  part,  it  is  in  connexion  with  the  aponeu- 
rosis of  the  fore-arm.  Its  anterior  surface  has  the  same  connex- 
ions as  those  of  the  preceding  muscle  (1203),  excepting  below, 
where  it  is  applied  upon  the  first  metacarpal  bone  and  its  articula- 
tion with  the  thumb. 

1208.  It  extends  the  first  phalanx  of  the  thumb  upon  the  first 
metacarpal  bone,  and  may  afterwards  draw  the  latter  backwards 
and  outwards.     It  also  contributes  to  the  supination  of  the  hand. 


OF  THE  EXTENSOR  SECUNDI  INTERNODII  POLLICIS  MANUS. 

(Extensor  Major  Pollicis  Manus). 

1209.  This  muscle  is  elongated.  Hat,  fusiform,  longer  and  larger 
than  the  preceding,  and  situated  beneath  it.  It  arises  from  about 
the  middle  third  of  the  posterior  surface  of  the  ulna,  and  from  a 
small  portion  of  the  interosseous  ligament.  It  descends  outwards, 
and  terminates  in  a  tendon  which  first  appears  behind,  and  is 
isolated  near  the  lower  extremity  of  the  radius,  where  it  passes  un- 
der the  posterior  annular  ligament,  in  a  groove,  directed  obliquely 
like  itself,  and  lined  by  a  synovial  membrane.  When  it  has  arriv- 
ed at  the  back  of  the  hand,  it  becomes  a  little  broader,  passes  over 
the  tendons  of  the  radial  extensors,  crosses  their  direction,  descends 
at  the  posterior  and  inner  part  of  the  first  metacarpal  bone,  joins  the 
tendons  of  the  extensor  primi  internodii  pollicis  near  the  articulation 
of  that  bone  with  the  first  phalanx,  receives  in  the  same  place  two 
aponeurotic  expansions  from  the  abductor  and  flexor  brevis  pollicis, 
becomes  thicker,  then  enlarges  a  second  time,  and  is  inserted  at  the 
back  part  of  the  phalanx  of  the  thumb. 

1210.  Its  posterior  surface  is  covered  by  the  extensor  carpi  ul- 
naris,  extensor  minimi  digiti,  extensor  communis  digitorum,  and  ex- 
tensor indicis,  and  at  its  lowest  part  by  the  skin.  The  anterior 
surface  lies  upon  the  extensor  ossis  metacarpi  pollicis  and  extensor 
primi  internodii  pollicis,  the  two  bones  of  the  fore-arm,  the  interos- 
seous ligament,  the  wrist  joint,  the  tendons  of  the  radial  extensors, 
the  first  metacarpal  bone,  and  the  phalanges  of  the  thumb.     Its 
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upper  extremity  is  frequently  united  with  that  of  the  extensor  ossis 
metacarpi  polUcis. 

1211.  It  extends  the  last  phalanx  of  the  thumb  upon  the  first, 
and,  in  other  respects,  acts  as  the  preceding  muscle. 


OF  THE  EXTENSOR  PROPRIUS  INDICIS. 

{Indicator.) 

1212.  Similar  in  form  to  the  extensor  secundi  internodii  poUicis, 
this  muscle  arises,  by  short  aponeuroses,  from  the  posterior  surface 
of  the  ulna,  and  from  the  interosseous  ligament,  a  little  beneath  it, 
and  to  the  outer  side.  From  thence  it  descends  outwards,  in- 
creasing a  little  in  size  at  first,  then  becoming  thinner ;  a  tendon 
inclosed  in  its  substance,  becomes  separated  towards  the  posterior 
annular  ligament  of  the  wrist,  unites  with  those  of  the  extensor 
communis  digitorum,  by  means  of  a  membraniform  cellular  tissue 
(1187),  passes  into  the  same  groove  with  it,  is  embraced  by  the 
same  synovial  membrane,  and,  on  arriving  at  the  back  of  the  hand, 
is  situated  to  the  outside  of  that  which  the  extensor  communis  sends 
to  the  fore-finger.  It  is  incorporated  with  it  behind  the  articula- 
tion of  the  second  metacarpal  bone,  with  the  first  phalanx  of  the 
fore-finger,  to  terminate  in  the  manner  indicated  (11 87-) 

1213.  Its  posterior  surface  is  covered  by  the  extensor  carpi  ul- 
naris,  extensor  proprius  minimi  digiti,  and  extensor  communis  di- 
gitorum. The  anterior  lies  on  the  ulna,  the  interosseous  ligament, 
the  extensor  secundi  internodii  poUicis,  the  inferior  extremity  of  the 
radius,  and  the  back  of  the  hand.  Its  upper  extremity  is  confound- 
ed with  that  of  the  extensor  secundi  internodii  poUicis. 

1214.  It  extends  the  three  phalanges  of  the  fore-finger,  and,  in 
other  respects,  has  the  same  uses  as  the  other  extensors. 

1215.  Remove  the  skin  and  aponeurosis  from  the  outer  and  back 
part  of  the  arm,  and  from  the  back  part  of  the  hand,  but  leave  the 
posterior  annular  ligament ;  by  this  dissection  the  superficial  mus- 
cles of  the  outer  and  posterior  regions  of  the  arm  will  be  exposed. 
These  must  be  detached  in  order  to  show  the  deep  muscles. 

Whilst  examining  each  muscle,  the  fibrous  sheath  through  which 
it  passes  behind  the  wrist  is  to  be  slit  up,  so  as  to  examine  the  re- 
flections of  the  synovial  membrane  from  its  inner  surface  upon  the 
tendon. 
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MUSCLES  OF  THE  HAND. 


External  Palmar  Region, 

OF  THE  ABDUCTOR  POLLICIS.* 

1216.  Short,  triangular,  flat,  broader  above  than  below,  this 
muscle  arises  externally  and  by  very  short  aponeurotic  fibres  from 
the  anterior  surface  of  the  os  scaphoides  ;  internally,  from  the  up- 
per, anterior,  and  external  part  of  the  anterior  annular  ligament  of 
the  wrist,  and  sometimes  from  a  prolongation  of  the  tendon  of  the 
extensor  ossis  metacarpi  pollicis  (1203).  From  thence,  it  descends 
a  little  obliquely  outwards.  Its  fibres  converge  toward  each  other, 
and  terminate  by  a  short  and  flat  tendon,  concealed  at  first  in  their 
substance,  afterwards  receiving  a  portion  of  the  flexor  brevis  polli- 
cis, and  going  to  be  inserted  at  the  outer  edge  of  the  upper  extre- 
mity of  the  first  phalanx  of  the  thumb,  over  the  back  of  which  it 
transmits  some  aponeurotic  fibres  to  the  tendon  of  the  extensor  se- 
cundi  internodii  pollicis. 

1217.  Its  anterior  surface  is  covered  by  a  portion  of  the  palmar 
aponeurosis  and  by  the  skin.  The  posterior  covers  the  opponens, 
and  flexor  brevis,  pollicis. 

1218.  It  carries  the  thumb  and  first  metacarpal  bone  outwards 
and  forwards. 


OF  THE  OPPONENS  POLLICIS. 

1219.  This  muscle  is  also  triangular,  but  thicker  than  the  pre- 
ceding, under  which  it  is  situated.  It  arises,  internally,  from  the 
fore  part  of  the  anterior  annular  ligament  of  the  wrist,  by  very  long 
aponeurotic  fibres ;  externally,  from  the  outer  edge  of  the  groove 
which  the  trapezium  presents  for  the  tendon  of  the  flexor  carpi  ra- 
dialis  ;  and  posteriorly,  from  an  aponeurotic  septum  interposed  be- 
tween it  and  the  flexor  brevis  pollicis.  Arising  from  these  different 
places,  the  fleshy  fibres,  which  are  so  much  the  longer  and  more 
oblique  the  lower  they  are,  proceed  downwards  and  outwards,  and 
terminate  by  short  aponeuroses  all  along  the  outer  edge  of  the  first 
metacarpal  bone,  and  sometimes  partially  on  the  tendon  of  the  ex- 
tensor ossis  metacarpi  pollicis. 

1220.  Its  anterior  surface  is  covered  by  the  preceding  muscle 
and  by  the  skin.  The  posterior  is  applied  upon  the  anterior  annu- 
lar ligament  of  the  wrist,  the  articulation  of  the  trapezium  with  the 
first  metacarpal  bone  (693),  part  of  the  anterior  surface  of  the  lat- 
ter bone,  and  the  flexor  brevis  pollicis  muscle. 

*  Soemmering  divides  it  into  two  distinct  muscles,  wliieh  he  designates  by  the 
names  of  Abductores  breves  pollicis  maims,  interior  et  ea:terior. 
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1221.  It  impresses  upon  the  first  metacarpal  bone  a  rotatory  mo- 
tion, which  opposes,  the  thumb  to  the  fingers. 


OF  THE  FLEXOR  BREVIS  POLLICIS  MANUS. 

1222.  Placed  within  and  beneath  the  two  preceding  muscles, 
short,  of  a  rather  irregular  form,  and  bifurcated  at  its  two  extremi- 
ties, this  muscle  has  two  separate  origins.  One  arises  anteriorly  and 
externally,  from  the  fore  and  under  part  of  the  anterior  annular  li- 
gament of  the  carpus,  from  the  trapezium,  and  from  an  aponeuro- 
tic septum  interposed  between  it  and  the  opponens  pollicis.  The 
other  origin,  which  is  posterior,  is  from  the  lower  part  of  the  os 
magnum,  from  the  upper  extremity  of  the  third  metacarpal  bone, 
and  from  the  ligaments  by  which  they  are  united.  The  two  por- 
tions of  the  muscle  descend  outwards,  separated  at  first  from  each 
other,  but  soon  united  behind  the  tendon  of  the  flexor  longus  pol- 
licis, to  which  they  afford  a  kind  of  longitudinal  channel  (1172.) 
Arrived  at  the  lower  extremity  of  the  first  metacarpal  bone,  they 
separate  anew  ;  the  outer  is  confounded  with  the  tendon  of  the  ab- 
ductor pollicis  (1216),  and  is  attached  to  the  fore  part  of  the  up- 
per extremity  of  the  first  phalanx  of  the  thumb,  and  to  the  outer 
sesamoid  bone  of  its  articulation  ;  the  inner  is  united  to  the  sum- 
mit of  the  adductor  pollicis,  and  in  like  manner  goes  to  be  attached 
to  the  phalanx  and  to  the  inner  sesamoid  bone.  These  two  inser- 
tions take  place  each  by  a  pretty  strong  tendon. 

1223.  The  anterior  surface  of  the  flexor  brevis  pollicis  is  co- 
vered, at  the  middle,  by  the  tendon  of  the  flexor  longus  pollicis  ; 
internally,  by  those  of  the  flexor  profundus  and  by  the  first  two  lum- 
bricales ;  externally,  by  an  aponeurosis,  by  the  skin,  and  by  the 
abductor  pollicis.  The  posterior  surface  corresponds  to  the  first 
metacarpal  bone,  to  the  first  two  dorsal  and  to  the  first  palmar  in- 
terossei,  as  well  as  to  the  tendon  of  the  flexor  carpi  radialis.  Its 
outer  edge  is  often  confounded  with  the  opponens  pollicis,  and  the 
inner  with  the  adductor. 

1224.  It  bends  the  first  phalanx  of  the  thumb  upon  the  first 
metacarpal  bone,  and  the  latter  upon  the  trapezium. 


OF  THE  ADDUCTOR  POLLICIS  MANUS. 

1225.  This  muscle,  which  is  broad,  thin,  and  triangular,  is  still 
more  deeply  seated  than  the  flexor  brevis.  It  arises  from  the  three 
inferior  fourths  of  the  anterior  surface  of  the  third  metacarpal  bone, 
between  two  of  the  interosseous  muscles,  by  short  aponeuroses,  to 
which  the  fleshy  fibres  succeed,  which  descend  outwards  converging, 
and  terminate  in  a  tendon  united  to  that  of  the  preceding  muscle, 
and  attached,  along  with  it,  to  the  inner  and  upper  part  of  the  first 
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phalanx  of  the  thumb.     It  often  sends  a  fibrous  prolongation  to  the 
tendon  of  the  extensor  seeundi  internodii  pollicis. 

1226.  Its  anterior  surface  is  covered  by  the  tendons  of  the 
flexor  profundus,  by  the  first  two  lumbricales,  and  by  the  skin. 
The  posterior  corresponds  to  the  first  three  interossei,  and  also  to 
the  skin. 

1227.  This  muscle  carries  the  thumb  inwards,  and  brings  it  near 
the  other  fingers. 


Internal  Pahnar  Region. 

OF  THE  PALMARIS  BREVIS. 

1228.  This  name  is  given  to  four  or  five  small  bundles  of  mus- 
cular fibres  which  do  not  exist  in  all  subjects,  and  which  are  met 
with  immediately  under  the  skin,  at  the  inner  and  upper  part  of  the 
palm  of  the  hand.  They  are  surrounded  and  separated  by  fat, 
have  a  transverse  direction,  and  are  parallel  to  each  other.  They 
arise  from  the  anterior  annular  ligament  of  the  wrist,  and  from  the 
inner  edge  of  the  palmar  aponeurosis,  and  terminate  in  the  chorion 
of  the  skin.  They  correspond  to  the  skin  anteriorly.,  and  to  the 
abductor  and  flexor  muscles  of  the  little  finger,  and  the  ulnar  ar- 
tery and  nerve,  posteriorly.  They  vary  much  in  their  form,  and 
their  use  is  to  increase  the  concavity  of  the  palm  by  puckering  the 
skin  of  the  region  which  they  occupy,  and  pushing  it  forwards. 


OF  THE  ABDUCTOE  MINIMI  DIGITI. 

1229.  This  is  a  long  flat  muscle,  broader  at  its  middle  part  than 
at  the  extremities.  It  arises  from  the  anterior  and  inferior  parts  of 
the  OS  pisiforme,  by  aponeurotic  fibres,  which  are  continuous  with 
the  tendons  of  the  flexor  carpi  ulnaris.  From  thence  it  descends 
vertically  along  the  inner  edge  of  the  fifth  metacarpal  bone,  and  is 
attached  to  the  inner  side  of  the  upper  extremity  of  the  first  pha- 
lanx of  the  little  finger,  by  a  tendon  of  variable  length,  which  is 
united  to  that  of  the  flexor  brevis  of  the  same  finger,  and  sends 
some  fibres  to  join  the  inner  edge  of  the  tendon  of  its  extensors. 

1230.  Its  anterior  surface  is  covered  by  the  palmaris  brevis,  by 
a  very  thin  aponeurosis,  and  by  the  integuments.  The  posterior 
covers  the  opponens  minimi  digiti. 

1231  It  carries  the  little  finger  inwards  and  forwards,  and  se- 
parates it  from  the  other  fingers. 


OF  THE  FLEXOR  BREVIS  MINIMI  DIGITI. 

1232.  This  muscle  does  not  occur  in  all  subjects,  and  when  it 
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does  exist,  varies  much  in  size,  as  well  as  in  form.  It  is  in  ge- 
neral very  thin,  and  narrow.  It  arises,  by  aponeuroses,  from  the 
anterior  annular  ligament  of  the  wrist,  and  the  anterior  edge  of 
the  process  of  the  os  unciforme,  whence  it  descends  a  little  out- 
wards, becoming  narrower,  to  be  united  to  the  outer  part  of  the 
tendon  of  the  preceding  muscle,  and  to  terminate  along  with  it.  Its 
connexions  are  absolutely  the  same. 

It  bends  the  first  phalanx  of  the  little  finger,  and  draws  forwards 
the  fifth  matacarpal  bone. 


OF  THE  ADDUCTOR  OSSIS  METACARPI  MINIMI  DIGITI. 

{Opponens  Minimi  Digiti.) 

1233.  It  has  nearly  the  same  form  and  disposition  as  the  op- 
ponens  poUicis  (1219),  but  its  size  is  less.  Having  the  same 
origins  as  the  preceding  muscle,  its  fleshy  fibres,  so  much  the 
longer  and  more  oblique  the  lower  they  are,  descend  inwards,  and 
terminate  along  the  inner  edge  of  the  fifth  metacarpal  bone,  by 
very  distinct  aponeurotic  fibres.  Its  anterior  surface  corresponds 
to  the  abductor  and  flexor  brevis  of  the  little  finger,  and  an  apo- 
neurotic expansion,  sent  off  by  the  tendon  of  the  extensor  carpi  ul- 
naris  (1194).  The  posterior  surface^  is  applied  upon  the  last  in- 
terosseus  muscle,  the  fifth  metacarpal  bone,  and  the  tendon  of  the 
flexor  sublimis,  which  goes  to  the  little  finger. 

It  carries  the  fifth  metacarpal  bone  forwards  and  outwards,  and 
thus  augments  the  cavity  of  the  palm  of  the  hand. 

Middle  Palmar  Regmi. 

OF  THE  LUMBRICALES.* 

1234.  The  Lumhricales  are  four  small,  slender,  elongated,  fusi- 
form fleshy  bundles,  situated  in  the  palm  of  the  hand,  and  distin- 
guished into  first,  second,  third,  and  fourth,  according  to  their  re- 
lative position,  counting  from  without  inwards  ;  they  diminish  in 
size  in  the  same  order.  They  arise  towards  the  upper  part  of  the 
hand,  the  first  from  the  fore  and  outer  part  of  the  tendon  of  the 
flexor  profundus,  which  goes  to  the  fore-finger ;  the  three  follow- 
ing from  the  separation  of  the  other  tendons  of  the  same  muscle, 
so  as  to  be  attached  to  two  of  them  at  once.  From  thence  they 
descend,  following  different  directions  ;  the  middle  two  vertical- 
ly, the  outer  outwards,  and  the  inner  inwards ;  and  when  they 
have  arrived  at  the  outer  side  of  the  articulation  of  the  metacarpal 
bones,  with  the  first  phalanges  of  the  fingers,  they  become  very 

*  Lumbricusy  an  earth-worm. 
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thin,  and  terminate  by  flattened  tendons,  which  proceed  behind  the 
first  phalanx,  becoming  broader,  are  confounded  with  the  tendons 
of  the  corresponding  interossei,  and  go,  along  with  them,  to  be  lost 
in  the  outer  edge  of  the  tendons  of  the  extensor  digitorum  commvi- 
nis.  These  tendons  vary  much  in  their  disposition  ;  they  fre- 
quently divide  into  two,  and  one  of  their  branches  is  attached  to 
the  phalanx. 

1235.  Their  anterior  surface  is  covered  by  the  tendons  of  the 
flexor  digitorum  sublimis,  by  the  palmar  aponeurosis,  and  by  the 
collateral  vessels  and  nerves  of  the  fingers.  The  posterior  surface 
lies  upon  the  interossei,  the  inferior  transverse  metacarpal  ligament, 
and  the  phalanges. 

1236.  They  bend  the  fingers  upon  the  metacarpus,  carry  them 
a  little  outwards,  and  fix  the  tendons  of  the  extensor  communis  di- 
gitorum. 


OF  THE   INTEROSSEI. 

1 237-  These  muscles  are  seven  in  number ;  four  are  situated 
on  the  back  of  the  hand,  and  only  three  in  the  palm. 


OF  THE  INTERNAL  OR  PALMAR  INTEROSSEI. 

1238.  The  first  palmar  interosseous  muscle  is  thin  and  pris- 
matic, it  arises  from  the  two  upper  thirds  of  the  inner  side  of 
the  second  metacarpal  bone,  and  from  the  ligaments  by  which  that 
bone  is  connected  with  the  trapezoides.  It  is  terminated  by  a  ten- 
don, appearing  sooner  internally  than  externally,  which  is  inserted 
into  the  inside  of  the  upper  extremity  of  the  first  phalanx  of  the  in- 
dex, and  to  the  extensor  tendon  of  the  same  finger.  Its  anterior 
surface  is  covered  by  the  flexor  brevis  and  adductor  pollicis.  The 
inner  corresponds  to  the  second  dorsal  interosseous  muscle. 

It  carries  the  fore-finger  inwards. 

1239.  The  second  palmar  interosseous  muscle,  which  is  also  pris- 
matic, arises  from  the  two  anterior  thirds  of  the  outer  surface  of  the 
fourth  metacarpal  bone,  and  from  the  ligaments  by  which  it  is  con- 
nected with  the  neighbouring  bones.  Its  inferior  tendon  is  at- 
tached to  the  outer  side  of  the  first  phalanx,  and  of  the  extensor 
tendon  of  the  ring  finger.  Its  anterior  surface  is  covered  by  the 
lumbricales  and'  the  tendons  of  the  flexor  profundus. 

It  carries  the  ring  finger  outwards. 

1240.  The  third  palmar  interosseous  muscle  is  of  the  same 
form  as  the  others,  and  is  inserted  into  the  two  anterior  thirds  of 
the  outer  surface  of  the  fifth  metacarpal  bone,  and  into  the  liga- 
ments by  which  it  is  connected  with  the  os  unciforme.  Its  tendon 
is  attached  to  the  outside  of  the  upper  extremity  of  the  first  phalanx, 
and  of  the  extensor  tendon  of  the  little  finger.     Its  anterior  sur- 


336  ACTIVE  ORGANS  OF  LOCOMOTION, 

Jhce  is  covered  by  the  opponens  minimi  digiti ;   the  outer  corres- 
ponds to  the  fourth  dorsal  interosseous  muscle. 
It  carries  the  little  finger  outwards. 

or  THE  EXTERNAL  OR  DORSAL  INTEUOSSEI. 

1241.  The  first  is  the  largest  of  the  interossei.  It  is  of  a 
triangular  form,  thin,  and  flat,  and  arises  along  the  outer  edge  of 
the  second  metacarpal  bone,  and  from  the  upper  half  only  of  the 
inner  edge  of  the  first,  as  well  as  from  the  ligaments  which  connect 
these  bones  with  the  trapezium.  Between  these  two  origins,  there 
exists,  superiorly,  an  interval  through  which  the  radial  artery 
passes.  The  two  fasciculi  which  arise  from  them  unite  afterwards 
into  a  single  one,  which  terminates  in  a  tendon  partly  attached  to 
the  outside  of  the  upper  extremity  of  the  first  phalanx,  partly  to 
the  extensor  tendon  of  the  index.  Its  posterior  surface  is  covered 
by  the  skin  ;  the  anterior  by  the  first  lumbricalis,  the  flexor  brevis 
and  abductor  poUicis,  and  by  the  skin.  It  draws  the  fore-finger 
outwards,  and  the  first  metacarpal  bone  inwards. 

1242.  The  second  dorsal  interosseous  muscle  has  the  form  of 
a  triangular  prism.  It  arises  from  the  whole  inner  side  of  the  se- 
cond metacarpal  bone,  behind  the  origins  of  the  first  palmar  in- 
terosseous muscle,  from  v/hich  it  is  only  separated  by  a  very  thin 
cellular  line,  and  from  the  whole  outer  side  of  the  third  bone  of 
the  same  region,  as  well  as  from  the  ligaments  which  connect  these 
bones  with  each  other  and  with  the  neighbouring  bones.  Its  up- 
per extremity  is  perforated  for  the  passage  of  an  artery.  The 
lower  is  terminated  by  a  tendon,  which,  like  the  preceding,  is  at- 
tached to  the  outer  side  of  the  first  phalanx  of  the  middle  finger, 
and  of  its  extensor  tendon.  Its  posterior  surface,  which  is  very 
broad,  is  covered  by  the  skin  and  the  tendons  of  the  extensor 
muscles  of  the  fore-finger,  as  well  as  by  an  aponeurosis  which 
passes  from  the  second  metacarpal  bone  to  the  third.  The  ante- 
rior surface  is  very  narrow,  and  concealed  under  the  flexor  brevis 
and  adductor  pollicis. 

It  carries  the  middle  finger  outwards. 

1243.  The  third  dorsal  interosseous  muscle  has  the  same  form 
as  the  preceding.  It  arises  from  the  inner  side  of  the  third  meta- 
carpal bone,  and  from  the  posterior  part  of  the  outer  side  of  the 
fourth,  as  well  as  from  the  ligaments  by  which  they  are  connect- 
ed. At  its  upper  part  it  is  bifurcated  for  the  passage  of  an  ar- 
tery. Below,  it  terminates,  like  the  others,  in  a  tendon  which  is 
attached  to  the  inner  side  of  the  upper  extremity  of  the  first  pha- 
lanx, and  of  the  extensor  tendon  of  the  middle  finger.  Its  posterior 
surface  is  covered  by  the  skin  and  tendons  of  the  common  ex- 
tensor of  the  fingers.     It  carries  the  middle  finger  inwards. 

1244.  The  fourth  dorsal  interosseous  muscle  is  triangular  and 
prismatic,  and  arises  from  the  whole  inner  side  of  the  fourth  meta- 
carpal bone,  and  from  the  posterior  part  of  the  outer  edge  of  the 
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fifth,  as  well  as  from  the  ligaments  by  which  they  are  connected. 
Its  upper  extremity  is  traversed  by  an  artery  ;  the  lower  terminates 
in  a  tendon  which  is  attached  to  the  inner  side  of  the  ring  finger. 
Its  posterior  surface  is  covered  by  an  aponeurosis  which  goes  from 
the  fourth  to  the  fifth  metacarpal  bone,  by  the  extensor  tendons  of 
the  little  finger,  and  by  the  skin  ;  the  anterior  is  concealed  above, 
beneath  the  interosseous  muscle  of  the  little  finger,  and  appears 
below,  between  it  and  the  second  palmar  interosseous  muscle. 
It  carries  the  ring  finger  inwards. 

1245.  From  their  connexions  with  the  tendons  of  the  extensors 
of  the  fingers,  the  interossei  and  lumbricales  may  contribute  to  ex^ 
tend  the  fingers. 

1246.  To  dissect  the  muscles  of  the  hand,  make  a  longitudinal 
incision  through  the  skin  along  the  middle  of  the  palm,  another 
transverse  one  at  the  roots  of  the  fingers  and  incisions  along  the 
fore  part  of  the  fingers.  Dissect  off  the  skin  from  the  palm,  so  as 
to  expose  the  palmar  aponeurosis  and  the  palmaris  brevis  muscle, 
and  from  the  fore  parts  of  the  fingers,  to  show  the  sheaths  of  the 
tendons.  Raise  the  thin  aponeurosis  from  the  ewternal  palmar  re- 
gion to  show  the  muscles  of  the  thumb,  the  superficial  of  which 
must  be  raised  to  expose  the  deep.  Raise  the  thin  aponeurosis 
from  the  internal  palmar  region  to  show  the  muscles  of  the  little 
finger;  and,  from  the  middle  palmar  region^  the  strong  part  of  the 
palmar  aponeurosis  to  expose  the  tendons  of  the  flexors  of  the 
fingers,  the  course  of  which  along  the  fore  part  of  the  fingers  may 
be  seen,  by  slitting  up  the  sheaths,  when  the  synovial  membranes 
of  these  parts  will  also  be  exposed.  The  tendons  of  the  flexor  su- 
blimis  are  to  be  removed  to  show  the  origins  of  the  lumbricales, 
which  are  to  be  traced  round  the  radial  sides  of  the  fingers  to  the 
extensor  tendons.  The  tendons  of  the  flexor  profundus  being  re- 
moved, the  internal  interossei  may  be  examined  ;  and  the  extensor 
tendons  being  removed  from  the  back  of  the  hand,  the  external 
interossei  will  be  brought  into  view. 


MUSCLES  OF  THE  ABDOMEN. 

1247-  The  Abdomen  is  an  oblong  cavity,  of  variable  size,  con- 
vex before,  especially  belov/,  concave  behind  and  on  the  sides,  and 
situated  under  the  thorax.  It  contains  the  principal  viscera  of  the 
body,  and  is  divided  into  several  regions,  which  we  shall  make 
known  as  we  proceed.* 


Of  the  Abdominal  Ajmneurosis, 
1248.  Along  the  middle  part  of  the  abdomen,  from  the  ensiform 

*  See  the  article  Peritoneum  in  a  subsequent  part. 
z 
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cartilage  to  the  symphysis  of  the  pubes,  there  is  a  strong  tendi- 
nous cord,  called  Linea  alba,  whose  lateral  limits  are  not  well  de- 
termined. It  is  broader  above  than  below,  and  occupies  the  inter- 
val between  the  two  recti  muscles  of  the  abdomen,  presenting  about 
its  middle,  a  cicatrix,  named  the  umbilicus,  which  is  its  firmest 
point.  This  cicatrix  closes  up  an  opening  which  in  the  foetus  gave 
passage  to  the  urachus  and  the  parts  which  constituted  the  umbi- 
lical cord.  It  is  deeper  and  more  distinct  the  older  a  person  is, 
and  adheres  strongly  to  the  integuments,  so  that  in  fat  people,  it 
appears  much  more  sunk  than  in  others ;  its  circumference,  which 
is  thick  and  very  hard,  is  irregularly  quadrilateral,  and  formed  of 
four  planes  of  albugineous  fibres  bent  upon  themselves,  and  cross- 
ing each  other  at  their  extremities.  Between  these  four  planes  is 
the  trace  of  the  aperture,  which  is  very  close,  but  yet  allows  a 
probe  to  penetrate  obliquely  downwards  between  the  peritoneum 
and  the  anterior  wall  of  the  abdomen. 

1249-  The  Linea  alba,  whose  use  is  to  limit  the  motions  of  the 
thorax  backwards,  to  prevent  it  from  separating  too  far  from  the  pel- 
vis, and  to  furnish  a  fixed  point  to  the  abdominal  muscles  for  their 
contractions,  is  connected  to  the  right  and  left,  for  the  latter  pur- 
pose, to  two  aponeurotic  lamina,  situated  the  one  before  the 
other. 

1250.  The  more  superficial  of  these  laminae  passes  before  the 
rectus  abdominis,  and  having  arrived  at  its  outer  edge,  divides  into 
two  other  lamina,  the  posterior  of  which  united  to  a  deeper  la- 
mina, furnishes  points  of  attachment  to  the  obliquus  internus  ab- 
dominis, while  the  anterior  affords  similar  attachment  to  the  obli- 
quus externus.  Behind  them,  but  in  their  lower  fourth  only,  is 
another  lamina,  which  belongs  to  the  transversus  abdominis. 

1251.  The  lamina  which  belongs  to  the  obliquus  externus  is 
thin,  elongated,  less  broad  above  than  below,  contracted  in  the  mid- 
dle, so  as  to  terminate  by  its  concave  edge  outwards.  It  occupies 
the  whole  anterior  part  of  the  abdomen,  and  is  thicker  and  more 
elastic  the  lower  it  is  examined.  Above  the  umbilicus,  it  is  tran- 
sparent and  formed  of  fibres  running  obliquely  outwards  and  up- 
wards, which  are  confounded,  near  the  base  of  the  thorax,  with  the 
lower  insertions  of  the  pectoralis  major.  At  the  upper  and  outer 
part,  these  fibres  are  manifestly  intersected  at  right  angles  by  other 
very  distinct  fibres  passing  obliquely  inwards  and  upwards.  Be- 
neath the  umbilicus,  the  fibres  are  much  stronger,  and  form  an 
opaque  layer  which  no  longer  permit  the  fleshy  bodies  situated  un- 
der it  to  be  distinguished.  They  are  disposed  in  small  bands,  pa- 
rallel to  each  other,  passing  obliquely  upwards  and  backwards,  so 
that  the  aponeurosis  has  the  appearance  of  being  merely  warped, 
but  about  the  distance  of  an  inch  and  a  half  from  the  pubes  it 
forms  an  interlaced  tissue ;  there,  other  small  bands  cross  the  di- 
rection of  the  first  in  various  ways,  most  of  them  however  being 
transverse  (Linece  transversce)  and  proceed  as  far  as  the  superior 
and  anterior  ili^c  spine  :  several  of  them  are  curved,  their  convexi- 
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ty  being  directed  downwards.  The  aponeurosis  then  divides  inter- 
nally into  two  bands,  the  upper  of  which  is  curved,  broader  and 
thinner,  and  is  inserted  upon  the  edge  of  the  angle  of  the  pubes, 
intercrossing  with  that  of  the  opposite  side,  and  becoming  incor- 
porated with  the  fibres  of  the  symphysis  pubis,  and  the  suspensory 
ligament  of  the  penis  ;  while  the  other,  which  is  inferior,  straight, 
less  broad,  but  thicker  and  stronger,  descends  obliquely  forwards 
and  inwards,  above  the  femoral  notch,  and  terminates  at  the  spine 
of  the  pubes. 

These  two  bands  have  generally  been  called  the  pillars  of  the 
inguinal  ring,  because  from  their  separation  results  the  aperture 
of  that  name.  It  is  rather  triangular  than  elliptical,  sometimes 
oval,  directed  obliquely  downwards  and  inwards,  situated  above  the 
pubes,  broader  below  than  above,  where  it  terminates  in  a  point 
which  is  truncated  by  the  line^  transversag.  The  size  of  the  in- 
guinal ring  varies  in  different  individuals ;  but  it  is  always  more 
dilated,  situated  less  laterally,  and  more  elevated  in  man  than  in 
woman.  In  the  former,  it  gives  passage  to  the  spermatic  cord  and 
cremaster  muscle  ;  in  the  latter,  to  the  round  ligament  of  the  ute- 
rus. 

The  aponeurotic  lamina  of  the  obliquus  externus  abdominis  ter- 
minates, at  the  lowest  part,  by  a  very  thick,  large  and  strong  fold, 
fixed  on  the  one  hand  to  the  anterior  and  superior  iliac  spine,  and 
on  the  other  to  the  angle,  crest,  and  spine  of  the  pubes.  It  is  to 
the  second  of  these  latter  insertions,  which  takes  place  by  a  falci- 
form aponeurotic  expansion,  that  the  name  of  Gvmherna€s  Liga- 
ment is  now  commonly  given.  The  fold  in  question  is  much  more 
distinct  internally  than  externally,  and  is  longer  in  the  female  than 
the  male ;  it  is  commonly  designated  by  the  name  of  Pouparfs 
Ligament  or  Crural  Arch.  It  converts  into  a  hole  the  great  notch 
which  the  anterior  edge  of  the  os  innominatum  presents,  and  thus 
forms  the  anterior  side  of  an  aperture  which  appears  triangular  when 
it  is  examined  behind,  after  the  peritoneum  has  been  removed,  and 
whose  inner  side  is  formed  by  the  horizontal  branch  of  the  pubes, 
and  the  outer  by  the  tendon  of  the  united  iliacus  and  psoas  muscles. 
This  aperture,  which  is  closed  internally  by  Gimbernafs  Liga- 
ment, is  traversed  by  the  tendon  just  mentioned,  the  femoral  vessels, 
and  the  crural  nerve  ;  it  is  larger  in  the  female.  Lastly,  the  crural 
arch,  is  continued,  in  the  inguinal  region,  inferiorly  and  anteriorly 
into  the  fascia  lata,  by  a  superficial  fibrous  lamina. 

In  its  whole  extent,  this  lamina  of  the  abdominal  aponeurosis 
presents  quadrilateral  apertures  of  variable  diameter,  through  which 
vascular  and  nervous  branches  pass  from  the  fleshy  layer  of  the  ab- 
domen to  the  integuments. 

1252.  The  deep  lamina  which  separates  from  the  edge  of  the 
linea  alba,  passes  before  the  peritoneum  and  behind  the  rectus 
muscle,  but  only  in  the  three  upper  fourths  of  its  extent,  and  is 
also  divided  into  two  laminae  opposite  its  outer  edge.  One  of 
these  laminae,  the  more  superficial,  which  is  almost  immediately 
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united  to  the  posterior  division  of  the  preceding  lamina,  forms  a 
thin  aponeurosis,  much  broader  above  than  below,  on  the  outside 
of  which  are  inserted  the  fleshy  fibres  of  the  obliquus  internus. 
The  other  joins  by  its  inferior  edge  a  small  separate  lamina,  which 
exists  before  the  lower  fourth  of  the  rectus  muscle  (1250),  and 
thus  constitvites  a  semicircular  aponeurosis,  whose  convex  edge, 
which  is  directed  outwards,  gives  attachment  to  the  fleshy  body 
of  the  transversus  muscle,  and  whose  anterior  surface  is,  for  a  con- 
siderable length,  confounded  with  the  lamina  of  the  obliquus  in- 
ternus. 


OF  THE  OBLiaUUS  ABDOMINIS  EXTEENUS. 

1253.  The  obliquus  abdominis  eccternus  is  one  of  the  largest 
muscles  of  the  body.  It  is  a  fleshy  membrane,  irregularly  cjuadri- 
lateral,  curved  backwards,  and  occupying  the  side  and  fore  part  of 
the  abdomen.  It  arises  posteriorly  from  about  the  two  anterior 
thirds  of  the  outer  edge  of  the  crista  ilii,  by  short  aponeurotic 
fibres,  continuous  with  those  of  the  fascia  lata ;  anteriorly,  it 
comes  from  the  superficial  lamina  of  the  abdominal  aponeu- 
rosis, (1251).  The  fleshy  fibres  of  the  first  origin  ascend  nearly 
vertically,  and  are  attached  to  the  inferior  edge  of  the  last  three 
ribs  by  digitations,  covered  by  those  of  the  latissimus  dorsi, 
with  which  they  are  interlaced,  (805).  Those  from  the  aponeu- 
rosis, so  much  the  shorter  and  more  oblique  the  higher  they 
are,  are  continuous  with  the  preceding,  and  proceed  to  the  lower 
edge  of  the  fifth  and  sixth  ribs,  where  they  seem  to  join  the  pecto- 
ralis  major,  and  the  outer  surface  of  the  seventh,  eighth,  and  ninth 
ribs,  where  they  are  attached  by  very  distinct  digitations,  longer 
and  broader  than  those  of  the  three  last  ribs,  whose  upper  edge  is 
attached  to  a  ridge  running  obliquely  downwards  and  backwards, 
which  also  gives  insertion  to  the  serratus  magnus,  so  that  there  is 
a  distinct  interlacing  here  also,  (1089).  Their  summit  is  very  elon- 
gated, and  terminates  in  a  small  tendon  at  the  lower  edge  of  the 
rib. 

All  the  digitations  of  the  obliquus  externus  form  together  a 
curved  line,  the  concavity  of  which  is  turned  downwards,  because 
the  attachment  of  the  highest  takes  place  very  near  the  cartilage  of 
the  rib  to  which  it  belongs,  and  those  of  the  next  digitations,  as 
far  as  the  fifth,  inclusively,  separate  more  and  more,  to  approxi- 
mate gradually  again  in  the  last,  so  that  the  last  of  all  is  attached 
to  the  lower  edge  and  the  summit  of  the  cartilage. 

1254.  The  outer  surface  of  this  muscle,  and  the  aponeurotic  la- 
mina to  which  it  is  attached,  is  separated  from  the  integuments  by  the 
fascia  superficialis,  a  membrane  extending  over  the  abdomen,  and 

downwards  over  the  front  of  the  thigh.  This  fascia,  which  is  chief- 
ly composed  of  condensed  cellular  membrane,  can  only  be  shown 
distinctly  in  thin  subjects.    Being  extended  over  the  inguinal  and 
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crural  apertures,  it  consequently  forms  one  of  the  layers  to  be  cut 
through  in  the  operations  for  inguinal  and  crural  hernios.  The 
outer  surface  of  the  external  oblique  is  frequently  covered  at  the 
back  part  by  the  latissimus  dorsi ;  at  other  times,  there  exists  be- 
tween these  two  muscles  a  triangular  space  in  which  the  obliquus 
internus  appears  a  little.  Its  inner  surface  covers  the  anterior 
part  of  the  last  seven  or  eight  ribs  and  their  cartilages,  the  corres- 
ponding intercostal  muscles,  and  the  obliquus  internus. 

1255.  This  muscle  compresses  the  abdomen,  depresses  and  car- 
ries backwards  the  ribs,  acts  in  strong  expiration,  and  makes  the 
thorax  perform  a  rotatory  motion  which  turns  it  to  the  opposite 
side.  It  draws  up  the  trunk,  when  it  has  been  bent  backwards,  or 
maintains  it  in  its  natural  erectness.  When  the  two  muscles  act 
together,  they  bend  the  thorax  directly.  If  they  take  their  fixed 
point  in  the  thorax,  as  when  one  is  lying  on  his  back,  they  raise 
the  pelvis  and  inferior  extremities. 

1256.  To  dissect  this  muscle  and  the  abdominal  aponeurosis, 
first  stretch  them  by  putting  a  large  block  under  the  loins  of  the 
subject,  then  make  the  following  incisions  through  the  integuments, 
one  along  the  linea  alba  from  the  ensiform  cartilage  down  to  the 
pubis,  and  another  from  the  middle  of  this  one,  obliquely  vipwards 
towards  the  anterior  and  inferior  part  of  the  osseous  portion  of  the 
first  false  rib ;  there  are  thus  two  flaps  formed,  the  superior  of 
which  is  to  be  dissected  upwards,  and  the  lower  downwards.  If  the 
dissector  wishes  to  show  the  superficial  fascia,  he  first  raises  the  skin 
merely,  and  the  fascia  afterwards  from  the  surface  of  the  muscle 
and  aponeurosis. 


OF  THE  OBLiaUtlS  INTEKKUS  ABDOMINIS. 

1257.  The  obliquus  internus  is  broad,  thin,  and  irregularly 
quadrilateral,  like  the  externus,  beneath  which  it  is  extended ; 
it  is  attached  to  the  upper  and  posterior  part  of  the  crural  arch 
to  near  the  inguinal  ring,  to  the  three  anterior  fourths  of  the  in- 
terstice of  the  Uiac  crest,  between  the  obliquus  externus  and  trans- 
versus  muscles,  and  to  a  thin  and  pretty  broad  aponeurosis,  with 
fibres  running  obliquely  outwards  and  upwards,  situated  behind 
the  inferior  bundle  of  the  sacro-spinalis  muscle,  and  before  the 
aponeurosis  of  the  latissimus  dorsi,  from  which  it  cannot  be  separat- 
ed, continuous  also  above  with  that  of  the  serratus  posticus  infe- 
rior, and  attached  to  the  last  spinous  processes  of  the  loins,  to  the 
sacrum,  and  to  the  most  remote  part  of  the  iliac  crest.  The  fleshy 
fibres  which  succeed  this  aponeurosis  are  not  very  numerous; 
they  ascend  almost  vertically,  and  terminate  by  very  short  aponeu- 
roses, at  the  lower  edge  of  the  cartilage  of  the  last  rib.  Those 
which  have  their  origin  from  the  crest  of  the  ileum,  pass  obliquely 
upwards  and  forwards,  and  their  obliquity,  as  well  as  length, 
increases  the  more  anteriorly  they  are  examined,  so  that  when  close 
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to  the  superior  and  anterior  spinous  process  of  the  ileum,  they  are 
ahnost  horizontal.  The  posterior  fibres  terminate  by  short  aponeu- 
roses, at  the  lower  edge  of  the  cartilages  of  the  eleventh,  tenth, 
and  ninth  ribs,  where  they  are  confounded  with  the  intercostal 
muscles  in  their  interval ;  and  the  others  are  distributed  along  the 
middle  lamina  of  the  abdominal  aponeurosis,  (1252).  Lastly,  the 
fleshy  fibres  which  rise  from  the  crural  arch,  descend  inwards,  and 
also  terminate  in  the  same  lamina.  About  eight  lines  from  the 
summit  of  the  inguinal  ring,  the  spermatic  cord  passes  under  them, 
and  is  accompanied  through  the  ring  by  some  of  their  fibres,  under 
the  name  of  Cremaster  muscle.  I'his  disposition  is  observed  only 
in  the  male. 

1258.  The  internal  oblique  is  covered  in  its  outer  surface  by  the 
external  oblique,  and  posteriorly  by  the  latissimus  dorsi.  Its  in- 
ner surface  is  applied  upon  the  sacro-spinalis  and  transversus  abdo- 
minis. 

1259.  It  has  the  same  uses  as  the  preceding. 

1260.  The  external  oblique  is  to  be  removed  to  show  the  inter- 
nal, by  detaching  the  digitations  of  the  former  from  the  ribs,  and 
crest  of  the  ileum,  and  cutting  through  the  superficial  lamina 
of  the  abdominal  aponeurosis  from  the  anterior  and  superior 
spinous  process  of  the  ileum,  towards  the  linea  alba.  The  external 
ojblique  is  then  to  be  dissected  off  downwards  and  forwards,  in  the 
direction  of  the  fibres  of  the  internal  oblique. 

That  part  of  the  abdominal  aponeurosis,  below  the  incision  from 
the  spinous  process  to  the  linea  alba,  is  to  be  thrown  downwards 
to  show  the  lower  fibres  of  the  internal  oblique  and  the  origin  of 
the  cremaster,  also  the  inguinal  canal. 


OF  THE  TRANSVERSALIS  ABDOMINIS. 

1261.  This  muscle  is  nearly  of  the  same  form  as  the  last  de- 
scribed, and  situated  behind  it.  It  arises  above  from  the  inner 
surface  of  the  cartilages  of  the  sixth,  seventh,  eighth,  ninth,  and 
tenth  ribs,  by  digitations  which  are  interlaced  with  those  of  the 
diaphragm  ;  then  from  the  greater  part  of  the  lower  edge  ©f  the 
eleventh  and  twelfth,  by  very  distinct  tendinous  fibres ;  inferiorly, 
from  the  three  anterior  fourths  of  the  inner  lip  of  the  crest  of  the 
ileum,  to  the  inside  of  the  obliquus  internus,  and  from  the  two  outer 
thirds  of  the  crural  arch,  by  short  aponeurotic  fibres.  At  the  mid- 
dle, its  fleshy  fibres  arise  from  an  aponeurosis  which  proceeds  back- 
wards, dividing  into  three  lamina,  the  anterior  of  which  is  very 
thin,  and  passes  before  the  quadratus  lumborum  to  be  attached  to 
the  base  of  the  transverse  processes  of  the  lumbar  vertebrgg  ;  the 
middle  lamina,  which  is  thicker,  glides  behind  this  muscle,  before 
the  common  origin  of  the  sacro-lumbalis  and  longissimus  dorsi,  to 
terminate  at  the  summit  of  the  same  processes  ;  while  the  third  or 
posterior  lamina,  which  is  confounded  with  the  aponeurosis  of  this 
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obliquus  internus,  is  inserted  into  the  summits  of  the  spinous  pro- 
cesses of  the  loins. 

From  these  different  points  of  attachment,  the  fleshy  fibres  pro- 
ceed horizontally  fbrwards  and  inwards,  towards  the  deepest  lamina 
of  the  abdominal  aponeurosis,  (1252).  The  middle  fibres  are  the 
longest ;  the  rest  gradually  decrease  upwards  and  downwards. 
Some  of  the  upper  are  inserted  into  the  xiphoid  cartilage. 

1262.  The  fleshy  portion  of  this  muscle  is  covered  externally 
by  the  obliquus  internus,  and,  internally,  is  separated  from  the 
peritoneum  by  the  fascia  transversalis,  the  anatomical  relations  of 
which  are  most  important ;  in  it  exists  the  opening  by  which  the 
spermatic  vessels  pass  from  within  the  abdominal  cavity,  to  be 
lodged  in  the  inguinal  canal,  previous  to  their  passage  through  the 
external  inguinal  ring.  The  opening  in  the  fascia  has  been  called 
the  internal  ring,  it  being  seated  deeper  than  the  other.  Between 
the  cartilages  of  the  last  three  ribs,  the  transversalis  is  continuous 
with  the  diaphragm  ;  and,  near  the  ensiform  cartilage,  with  the 
triangularis  sterni.  The  spermatic  cord  simply  glides  under  the 
lower  edge  of  this  muscle,  without  traversing  its  fibres,  at  about  an 
inch  from  the  place  where  it  passes  under  the  obliquus  internus. 
Now,  from  what  we  have  said  of  the  connexion  of  this  cord  with 
the  three  muscles  of  the  abdomen,  we  see  that  it  is  lodged  in  a  true 
canal  (inguinal),  from  two  to  three  inches  long,  directed  obliquely 
from  the  iliac  region  towards  the  pubes,  the  inner  extremity  of 
which  corresponds  to  the  point  where  the  cord  passes  through  the 
opening  in  the  fascia  transversalis,  and  the  outer  to  the  aperture  of 
the  lamina  of  the  abdominal  aponeurosis  which  belongs  to  the  ob- 
liquus externus.  The  canal  is  formed  anteriorly  by  the  superficial 
lamina  of  the  aponeurosis  of  the  external  oblique,  and  the  lower 
margins  of  the  internal  oblique  and  transversalis ;  posteriorly  by 
the  fascia  transversalis,  and  the  aponeurosis  to  which  the  two  last 
muscles  are  attached  internally ;  inferiorly,  by  Poupart's  ligament 
and  Gimbernat's  ;  superiorly,  the  inguinal  canal  is  bounded  by 
the  apposition  of  its  anterior  and  posterior  walls. 

1263.  The  transversalis  abdominis  contracts  the  belly,  and 
brings  forward  the  ribs  to  which  it  is  attached. 

1264.  The  internal  oblique  is  to  be  removed  from  the  surface  of 
the  transversalis,  by  detaching  it  from  the  crest  of  the  ileum,  at 
which  place,  the  line  of  separation  between  the  two  muscles  is  in- 
dicated by  some  branches  of  the  circumflex  iliac  artery  and  vein. 
The  body  being  laid  on  its  side,  and  raised  by  a  block  put  under 
it,  between  the  ileum  and  ribs,  the  dissector  now  proceeds  to  raise 
the  internal  oblique,  by  dissecting  transversely  in  the  direction  of 
the  fibres  of  the  transversalis. 


OF  THE  RECTUS  ABDOMINIS. 

1265.  This  is  a  long,  flat,  and  pretty  thick  muscle,  broader 
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above  than  below,  extended  vertically,  like  a  fleshy  band,  on  each 
side  of  the  linea  alba,  from  the  pubes  to  the  base  of  the  thorax, 
and  contained  in  a  kind  of  fibrous  sheath,  formed  by  the  two  prin- 
cipal laminae  of  the  abdominal  aponeurosis.  The  anterior  lamina 
is,  as  we  have  said,  composed  of  two  laminae  above,  and  three 
below.  The  posterior,  which  is  entirely  wanting  below,  has  only 
two. 

The  rectus  muscle  arises  by  two  tendons  which  are  attached  to 
the  symphysis  of  the  pwbes,  and  rarely  to  the  bone  itself.  One  of 
these,  the  internal,  is  slender,  and  interlaced  with  that  of  the  op- 
posite side  in  the  median  line  ;  the  other,  which  is  external,  broader 
and  stronger,  comes  from  the  outer  part  of  the  upper  edge  of  the 
symphysis.  Both  ascend  converging,  and  soon  unite  to  give  rise 
to  the  fleshy  fibres.  These  ascend  vertically  towards  the  thorax, 
but  are  interrupted  from  space  to  space,  in  their  passage,  by  apo- 
neurotic intersections,  whose  number  varies  from  three  to  five- 
There  are  always  more  of  them  above  than  below  the  umbilicus  ; 
when  there  are  three,  one  is  situated  at  the  level  of  that  cicatrix, 
and  the  other  two  above  it ;  if  there  happen  to  be  four,  one  of  them 
is  below  it ;  lastly,  if  there  are  five,  three  are  above  and  two  be- 
neath it.  They  are  all  transverse,  and  have  a  zig-zag  direction ; 
but  their  breadth  and  length  are  not  the  same.  They  frequently 
intersect  the  muscle  only  in  a  half  or  third  of  its  breadth  ;  their 
anterior  part  is  much  more  distinct  than  the  posterior,  and  adheres 
intimately  to  the  lamina  of  the  abdominal  aponeurosis  which  forms 
the  anterior  wall  of  the  sheath  ;  they  are  also  frequently  oblique. 
We  have  still  to  remark  that  the  muscular  fibres  which  arise  from 
an  inferior  intersection,  do  not  all  terminate  in  that  which  is 
placed  immediately  above,  but  that  a  great  number  of  them 
pass  behind  it  without  being  interrupted,  and  on  to  a  more 
remote  intersection.  There  results,  however,  from  such  an  ar- 
rangement, that  these  fibres  are  evidently  much  shorter  than  the 
muscle  itself.  . 

Arrived  at  the  base  of  the  thorax,  the  rectus  abdominis  divides 
into  three  portions,  the  inner  of  which  is  pretty  thick,  but  not 
very  broad,  and  is  attached,  to  the  costo-xiphoid  ligament,  and  to 
the  lower  and  fore  part  of  the  cartilage  of  the  seventh  rib,  near  the 
sternum  ;  the  middle,  which  is  broader  and  thinner,  is  attached  to 
the  lower  edge  and  anterior  surface  of  the  cartilage  of  the  sixth 
rib,  near  its  middle  ;  and  the  outer,  which  is  broader  and  thinner, 
terminates  at  the  lower  edge  of  the  cartilage  of  the  fifth,  by  very 
distinct  aponeurotic  fibres. 

1266.  The  anterio7'  surface  of  this  muscle  is  covered  above  by 
the  aponeurosis  of  the  pectoralis  major,  and  in  the  rest  of  its  ex- 
tent, by  the  anterior  lamina  of  the  abdominal  aponeurosis,  except- 
ing at  its  lowest  part,  where  the  pyramidalis  muscle  is  commonly 
met  with.  The  posterior  surface  covers  the  cartilages  of  the  last 
three  true  ribs,  part  of  those  of  the  first  two  false,  the  ensiform 
cartilage,  the  posterior  lamina  of  the  abdominal  aponeurosis,  the 


MUSCLES  OF  THE  ABDOMEN.  345 

internal  mammary  and  epigastric  arteries,  and  inferiorly,  the  peri- 
toneum. 

1267-  The  rectus  muscle  bends  the  thorax  upon  the  pelvis,  or 
the  pelvis  upon  the  thorax.  It  compresses  the  abdomen  from  be- 
fore backwards,  &c. 

1268.  To  expose  the  rectus  muscle,  cut  through  the  anterior 
wall  of  its  sheath  by  the  side  of  the  Unea  alba,  and  reverse  it  from 
within  outwards,  dissecting  in  the  direction  of  the  fibres  of  the 
muscle. 

The  tendinous  intersections  are  intimately  connected  with  the 
sheath ;  a  little  care  is  therefore  necessary  when  separating  these 
parts. 


OF  THE  PYRAMIDALIS. 

1269.  The  Pyramidalis  is  a  small  elongated,  roimded,  triangu- 
lar bundle,  which  does  not  always  exist,  and  is  placed  in  the 
median  line  of  the  body,  at  the  lower  and  fore  part  of  the  rectus. 
Sometimes  there  are  two  pyramidal  muscles  on  each  side ;  at  other 
times  this  arrangement  is  met  with  only  on  one  side.  Fre- 
quently they  are  very  short  and  indistinct ;  and  sometimes  of 
considerable  dimensions ;  they  also  vary  much  in  other  respects. 
They  arise  from  the  symphysis  of  the  pubes,  and  from  a  little  of 
the  neighbouring  part  of  the  bone,  by  short  aponeurotic  fibres, 
which  ascend  converging  toward  each  other,  being  only  separated 
by  the  linea  alba,  in  which  they  terminate  by  a  slender  and  elon- 
gated tendon.  The  inner  fibres  are  vertical,  and  shorter  than  the 
outer,  which  are  oblique. 

1270.  The  pyramidalis  is  applied  posteriorly  upon  the  rectus, 
and  covered  anteriorly  by  the  abdominal  aponeurosis. 

1271.  It  appears  to  assist  the  rectus  in  its  action,  by  fixing  its 
tendon.     It  stretches  the  linea  alba  and  abdominal  aponeurosis. 

This  muscle  is  exposed  at  the  same  time  as  the  rectus. 


OF  THE   DIAPHRAGM.* 

1272.  The  Diaphragm  {Septum  Transversum),  is  a  single, 
very  broad,  and  membraneous  muscle,  situated  obliquely  be- 
tween the  thorax  and  abdomen,  which  it  separates.  Its  figure 
is  nearly  circular,  although  it  is  a  little  more  extended  in  the 
transverse  direction,  than  from  before  backwards.  It  is  fleshy  at 
its  circumference,  aponeurotic  in  the  middle,  and  forms  a  kind  of 
elliptical  arch,  mobile  and  flexible,  but  not  symmetrical,  although 
placed  in   the    median    line   of  the  body,  which  is  a   singular 

•   Aix(p^a'yf^a,  scptum,  a  partition  ;  S<cs,  inter;  <ppai^iTCJ,  diiiiclo. 


34)6  ACTIVE  ORGANS  OF  LOCOMOTION. 

ease  in  the  system  of  muscles  under  the  influence  of  the  cerebral 
nerves. 

1273.  We  have  said  that  the  centre  of  the  diaphragm  was  oc- 
cupied by  an  aponeurosis,  to  which  the  fleshy  fibres  are  at- 
tached. This  aponeurosis,  called  the  Cordifo7m  Tendon^  is  of 
considerable  breadth ;  it  is  distinctly  notched  behind  towards  the 
vertebral  column,  and  anteriorly  is  three  lobed,  on  which  account 
it  has  been  compared  to  a  trefoil  leaf.  Of  the  three  lobes  of  this 
aponeurosis,  the  middle  is  the  largest,  the  right  is  a  little  less,  and 
the  left  the  smallest.  Some  variations,  however,  are  observable 
in  this  respect. 

1274.  The  fibres  of  the  aponeurosis  of  the  diaphragm,  which  are 
larger  in  men  than  in  women,  and  more  distinct  in  old  than  in 
young  persons,  are  all  of  different  lengths  and  directions.  In  their 
general  disposition,  however,  they  are  radiated,  proceeding  from 
the  posterior  notch  to  the  circumference  of  the  lobes  ;  but  they  are 
interlaced  many  times  with  each  other,  and  with  more  superficial 
and  looser  planes  of  fibres,  which  occur  at  the  upper  and  under 
surfaces  of  the  muscle,  and  describe  nearly  transverse  curves,  an 
arrangement  which  is  especially  evident  on  the  right  side.  They 
are  white  and  shining,  with  a  pearly  and  satiny  lustre,  and  are 
denser  toward  the  upper  surface  of  the  aponeurosis  than  toward  the 
lower. 

Between  the  right  and  middle  lobes,  near  the  vertebral  column, 
is  an  aperture  of  a  square  form,  with  unequal  sides ;  it  gives  pas- 
sage to  the  vena  cava  inferior,  to  which  it  adheres  pretty  strongly. 
Its  anterior  side  is  the  shortest,  and  not  very  distinct  from  the 
right,  which  is  the  longest.  Each  of  its  sides  is  formed  by  a  par- 
ticular layer  of  aponeurotic  fibres,  which  are  interlaced  with  the 
neighbouring  layers  at  its  extremities. 

1275.  Besides  this  aperture  for  the  vena  cava  inferior,  there  fre- 
quently occurs  a  hole  for  the  diaphragmatic  vein,  and  one  or  two 
other  holes  for  the  venae  cavse  hepaticae,  which  are  all  formed  in 
the  cordiform  tendon. 

1276.  The  fleshy  fibres  proceed  from  the  whole  circumference 
of  this  aponeurosis,  to  be  directed  forwards,  laterally,  and  back- 
wards. 

1277'  The  anterior  fibres,  which  are  very  short  and  not  nume- 
rous, are  directed  downwards  and  forwards,  to  the  xiphoid  cartilage, 
where  they  terminate  by  short  aponeurotic  fibres.  Between  these 
fibres  and  those  which  come  from  the  cartilage  of  the  seventh  rib, 
there  is  a  triangular  interval  with  its  base  below,  by  which  the 
cellular  tissue  of  the  thorax  communicates  with  that  of  the  abdo- 
men. The  size  of  this  interval  varies  much,  sometimes  it  is 
wanting. 

1278-  The  lateral  fibres  are  the  most  numerous.  They  arise 
from  the  right  and  left  lobes,  and  proceed,  diverging  and  curving 
toward  the  circumference  of  the  base  of  the  chest,  to  be  attached 
to  the  inner  surface  of  the  last  six  ribs,  by  digitations  which  are 
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interlaced  with  those  of  the  transversalis  abdominis.  The  first  of 
these  digitations  is  attached  to  the  outer  half  of  the  posterior  sur- 
face, and  of  the  upper  edge  of  the  cartilage  of  the  seventh  rib  ; 
the  second,  which  is  the  longest  of  all,  is  inserted  into  the  corres- 
ponding parts  of  the  eighth  rib  ;  the  other  four,  which  become 
gradually  shorter,  are  moreover  slightly  attached  to  the  bony  por- 
tion of  the  four  last  ribs. 

Of  these  lateral  fibres,  the  posterior,  which  are  the  shortest, 
terminate  in  an  aponeurotic  bundle,  extended  between  the  extremity 
of  the  last  rib  and  the  base  of  the  transverse  process  of  the  first 
lumbar  vertebra.  It  has  been  named  the  Ligamentum  arcuatum 
Diaph7'agmatis,  and  is  nothing  else  than  the  upper  edge  of  the 
anterior  lamina  of  the  aponeurosis  of  the  transversalis  abdominisj 
wJiich  shghtly  covers  the  quadratus  lumborum  and  the  last  inter- 
costal nerve. 

Lastly,  in  the  two  last  intercostal  spaces,  the  diaphragm  is  con- 
tinued by  common  aponeurotic  fibres,  into  the  transversalis  abdo- 
minis. 

1279.  The  posterior  fibres,  proceeding  from  the  posterior  notch 
of  the  aponeurosis  (1273),  are  directed  in  small  numbers  to  a  sort 
of  aponeurotic  arch,  extended  from  the  base  of  the  transverse  pro- 
cess of  the  first  lumbar  vertebra  to  the  body  of  the  second,  under 
which  the  upper  part  of  the  psoas  muscle  passes.  But  they  unite 
for  the  most  part  into  two  thick  bundles,  which  are  named  the 
Pillars  or  Crura  of  the  Diaphragm.  Of  these  crura  the  7'ight 
is  longer,  broader,  and  thicker,  and  situated  nearer  the  middle 
line  of  the  vertebral  column ;  it  is  attached  to  the  bodies  of  the 
four  first  lumbar  vertebras,  by  as  many  tendinous  digitations.  The 
left,  which  is  narrower,  shorter,  more  slender,  and  situated  more 
to  the  side,  is  only  attached  to  the  bodies  of  the  three  first  lumbar 
vertebrae.  These  two  crura  leave  at  first  between  them  a  con- 
siderable separation,  which  constitutes  a  narrow,  oblong  aperture, 
a  httle  broader  before,  situated  toward  the  middle  of  the  vertebral 
column,  all  fleshy  in  its  circumference,  through  which  the  oesopha- 
gus and  pneumo-gastric  nerves  pass  from  the  thorax  to  the  abdo- 
men. Immediately  after,  there  is  detached  from  each  of  them  a 
fleshy  bundle,  which  is  interlaced  with  that  of  the  opposite  side  ; 
the  anterior  bundle,  which  descends  from  the  left  crus  to  the  right, 
is  the  larger.  These  two  bundles  complete  the  lower  part  of  the 
oesophageal  aperture,  and  form  the  upper  part  of  another  open- 
ing of  a  parabolic  form,  situated  between  the  two  crura,  which 
gives  passage  to  the  aorta,  vena  azygos,  and  thoracic  duct.  This 
aperture,  which  is  situated  more  posteriorly  and  more  to  the  left 
than  the  preceding,  is  further  distinguished  from  it  by  having  its 
margin  aponeurotic  and  continuous  with  the  tendons  of  the  crura. 
On  its  sides  and  behind,  are  spaces  left  between  the  fleshy  fibres, 
for  the  passage  of  the  splanchnic  nerves. 

'  1280.  The  upper  or  thoracic  surface  of  the  diaphragm  is  convex 
and  inclined  backwards.     Its  middle  part  is  strongiy  connected 
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with  the  pericardium,  and  corresponds  to  the  mediastina.  Its  sides 
which  are  lined  by  the  pleura,  support  the  base  of  the  lungs. 
Anteriorly,  it  covers  the  triangularis  sterni ;  on  the  sides,  the  inter- 
costales  interni,  and  posteriorly,  the  aorta  psoas  magnus  and  qua- 
dratus  lumborum. 

Its  inferior  or  abdominal  surface  is  concave  in  its  whole  ex- 
tent, and  a  little  inclined  forwards ;  but  its  concavity  is  not  regu- 
lar, being  always  greater  to  the  right  than  to  the  left,  which  appears 
to  arise  from  the  presence  of  the  liver  ;  in  the  middle  it  is  nearly 
plain.  Posteriorly,  the  kidneys,  the  supra-renal  capsules,  the  pan- 
creas and  the  duodenum  ;  on  the  right  side,  the  liver  ;  and  on 
the  left,  the  spleen  and  stomach  are  connected  with  it.  In  the 
rest  of  its  extent,  it  is  covered  by  the  peritoneum,  whence  it  re- 
sults that  the  muscle  is  placed  between  two  serous  membranes,  but 
not  furnished  with  a  special  envelope,  as  Bartholin  has  asserted. 

On  these  two  surfaces  there  are  vessels  and  nerves  of  consider- 
able size,  which  belong  particularly  to  the  diaphragm. 

The  circumference  of  the  diaphragm  corresponds,  anteriorly, 
to  the  ensiform  cartilage,  and  the  triangularis  sterni ;  on  the  sides, 
to  the  ribs  and  internal  intercostal  muscles ;  posteriorly,  to  the 
vertebral  column,  the  aorta,  the  thoracic  duct,  and  the  psoas  and 
quadratvis  lumborum  muscles. 

1281.  The  diaphragm  separates  the  thorax  from  the  abdomen, 
and  serves  to  support  the  viscera  which  these  great  cavities  con- 
tain. But  it  also  performs  motions,  which,  by  varying  the  dimen- 
sions of  these  cavities,  have  the  greatest  inlivience  upon  many  func- 
tions. When  it  contracts,  the  convexity  which  it  forms  in  the  tho- 
rax disappears  ;  its  fibres,  from  being  curved,  become  straight ; 
the  aponeuretic  centre  acquires  more  obliquity  ;  the  thorax  is  thus 
enlarged,  and  the  abdomen  diminished  ;  it  is  therefore  in  this  case 
essentially  a  muscle  of  inspiration ;  and,  in  ordinary  circumstances, 
it  is  even  the  only  one  that  acts  to  produce  inspiration.  If  its 
contraction  is  carried  farther,  it  draws  the  ribs^  toward  the  vertebral 
column,  which  diminishes  the  transverse  diameters  of  the  thorax. 
When  it  relaxes,  on  the  other  hand,  it  resumes  its  former  dimen- 
sions, ascends  in  the  thorax,  forms  there  the  same  arch,  compresses 
the  lungs,  and  thus  contributes  to  expiration.  During  contrac- 
tion, the  lateral  parts  of  the  diaphragm  descend  much  more  than 
the  middle  part,  which  is  retained  by  the  pericardium  and  medias- 
tinum. 

During  the  same  action,  the  esophagus  is  compressed,  because 
the  aperture  through  which  it  passes  is  entirely  fleshy;  but  this 
does  not  happen  to  the  vena  cava,  vena  azygos,  aorta  and  thoracic 
duct,  the  circumference  of  their  apertures  being  aponeujotic. 

The  motions  of  the  diaphragm  also  produce  various  remarkable 
phenomena,  as  sighing,  yawning,  coughing,  sneering,  laughing, 
sobbing,  and  hiccup,  which  are  ail  more  or  less  connected  with  the 
motions  of  inspiration  and  expiration.  It  is  also  subservient  to 
smell  in  the  action  of  snuffing  odoriferous  effluvia,  and  contributes 
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to  the  formation  of  the  voice  in  crying,  singing,  &c.  By  constant- 
ly pressing  upon  the  abdominal  viscera,  it  subjects  them  by  its  mo- 
tions of  elevation  and  depression  to  a  tossing  which  is  favourable  to 
their  functions.  It  also  contributes  essentially,  when  it  contracts 
strongly,  to  vomiting,  the  excretion  of  the  feces  and  urine,  and  the 
expulsion  of  the  foetus. 

1282.  Before  this  and  the  four  following  muscles  can  be  dissect- 
ed the  abdomen  must  be  opened  and  the  viscera  removed. 

To  dissect  the  diaphragm,  put  a  large  block  under  the  loins,  and 
then  proceed  to  raise  the  peritoneum  and  cellular  tissue  covering 
its  under  surface,  beginning  at  the  margin  of  the  thorax  and  dis- 
secting towards  the  central  tendon ;  the  crura  are  next  to  be  dis- 
sected and  the  interlacing  of  these  fibres  examined.  Lastly,  the 
structure  and  situation  of  the  different  apertures  should  be  studied. 


OF  THE  Q.UADUATUS  LUMBORUM. 

1283.  This  is  a  flat,  pretty  thick,  irregularly  quadrilateral  mus- 
cle, situated  in  the  loins,  upon  the  sides  of  the  vertebral  column, 
and  in  the  posterior  wall  of  the  abdomen.  It  is  attached  below,  by 
aponeurotic  fibres,  and  over  an  extent  of  about  an  inch,  to  the  mid- 
dle and  posterior  part  of  the  iliac  crest,  as  well  as  to  the  ilio-lumbar 
ligament,  and  by  some  transverse  fibres,  to  the  transverse  process 
of  the  fifth  lumbar  vertebra.  The  fleshy  fibres  which  come  from 
the  OS  innominatum  ascend  to  the  last  rib,  and  terminate  in  nearly 
the  whole  length  of  its  inferior  edffe.  Those  which  arise  from  the 
ligament  proceed  upwards  and  inwards,  and  terminate  in  four 
aponeurotic  slips,  continuous  at  their  edges,  and  attached  to  the 
fore  part  of  the  base  of  the  first  four  transverse  processes  of  the 
loins. 

Frequently  the  aponeuroses  at  the  commencement  of  the  muscle, 
are  kept  down  inferiorly  by  other  fibres,  arising  from  the  fifth  of 
these  processes  and  directed  transversely  outwards.  Frequently 
also,  a  distinct  fleshy  planei  proceeds  from  the  third  or  fourth  of 
them,  ascends  outwards,  and  loses  itself  in  the  rest  of  the  muscle. 

1284.  The  anterior  surface  of  the  quadratus  lumborum  is  co- 
vered above  by  the  diaphragm,  and,  in  the  rest  of  its  extent,  by  the 
anterior  lamina  of  the  aponeurosis  of  the  transveralis  abdominis,  and 
by  the  psoas"  magnus  :  it  corresponds  to  the  kidney  and  colon  by 
the  intervention  of  other  parts.  Its  'posterior  surface  is  separated 
fi'om  the  sacro-spinalis  by  the  middle  lamina  of  the  aponeurosis  of 
the  transversalis  abdominis. 

1285.  This  muscle  inclines  the  loins  to  one  side  ;  it  lowers  the 
last  rib,  and  is  subservient  to  expiration,  being  an  antagonist  of 
the  scaleni  muscles  in  this  respect.     It  can  also  raise  the  haunch. 

1286.  The  quadratus  lumborum  is  dissected  by  removing  the 
parts  covering  its  anterior  surface  (1284). 
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OF  THE  PSOAS  PARVUS. 

1287-  The  Smaller  Psoas  does  not  always  exist.  It  is  situated 
to  tlie  outer  and  fore  side  of  the  psoas  magnus,  over  which  it  is  ap- 
pHed,  and  is  flat,  thin,  and  narrow.  Its  upper  eoctremity  is  attach- 
ed by  short  aponeuroses,  to  the  lower  part  of  the  body  of  the  last 
dorsal  vertebra,  and  to  the  fibro- cartilage  which  separates  it  from 
the  first  lumbar  vertebra,  and  it  sometimes  sends  a  small  tendon  to 
the  transverse  process  of  the  twelfth  vertebra  of  the  back.  The 
fleshy  fibres,  which  do  not  form  more  than  the  upper  third  of  the 
length  of  the  muscle,  cease  opposite  the  fourth  lumbar  vertebra, 
after  forming  a  bundle  which  is  directed  outwards  and  downwards, 
and  are  replaced  by  a  flat  tendon  which  becomes  broader  as  it  de- 
scends, and  which  turns  over  the  psoas  magnus,  passing  to  its  inner 
part.  This  tendon,  which  occupies  of  itself  two-thirds  of  the  ex- 
tent of  the  muscle,  terminates  at  the  ilio-pectineal  eminence  (398), 
and  the  neighbouring  part  of  the  body  of  the  pubes,  sending  to  the 
iliac  fascia  a  broad  and  thin  membraneous  prolongation,  which 
covers  the  iliacus  and  psoas  magnus.  :■, 

1288.  The  anterior  surface  of  the  psoas  parvus  is  covered  above 
by  the  diaphragm,  afterwards  by  the  renal  vessels  and  nerves,  and 
by  the  peritoneum,  and  below  by  the  external  iliac  artery.  The 
posterior  surface  is  united  in  its  whole  extent  to  the  psoas  magnus 
by  cellular  tissue. 

1289.  When  the  two  smaller  psoae  act  simultaneously,  they  bend 
the  vertebral  column  on  the  pelvis,  or  the  latter  upon  the  vertebral 
column.  If  only  one  of  them  contract,  the  same  motion  takes 
place,  but  obliquely.  In  standing,  they  prevent  the  trunk  from 
falling  backwards. 


OF  THE  PSOAS  MAGNUS. 

1290.  The  Psoas  magnus  is  situated  on  the  side  of  the  vertebral 
column  at  its  lower  part,  and  along  the  upper  strait  of  the  pelvis, 
extending  to  the  upper  and  fore  part  of  the  thigh  ;  it  is  larger  than 
the  preceding,  and  is  never  wanting.  It  is  of  an  elongated  form, 
and  thicker  in  the  middle  than  at  the  extremities ;  it  is  rounded  at 
its  middle  part,  but  at  its  upper  is  thin  and  flat,  and  tendinous  at 
the  lower. 

It  arises,  by  short  aponeuroses,  from  the  lateral  and  inferior  part 
of  the  body  of  the  last  dorsal  vertebra,  from  a  small  portion  of  the 
posterior  extremity  of  the  twelfth  rib,  from  the  side  of  the  bodies  of 
the  four  first  lumbar  vertebree,  from  the  fibro-cartilages  which  se- 
parate them,  and  from  the  base  of  the  corresponding  transverse 
processes.  Between  the  latter  insertion  and  the  others,  there  is  a 
space  in  which  are  lodged  the  branches  of  nerves,  which  concur  to 
form  the  lumbo-abdominal  plexus.     The  fleshy  body  forms  at  its 


MUSCLES  OF  THE  TRUNK.  351 

upper  part  a  flat  and  nearly  vertical  bundle,  which  becomes  round- 
ed as  it  descends,  and  afterwards  directs  itself  towards  the  sides  of 
the  upper  strait  of  the  pelvis,  where  it  gives  rise,  near  the  crural 
arch,  to  a  very  strong  tendon.  This  tendon  is  placed  at  the  inner 
side  of  the  muscle  before  being  totally  separated  from  it,  and  is 
even  concealed  among  its  fleshy  fibres,  until  close  to  the  lumbar 
vertebrae.  It  receives,  by  its  outer  side,  the  fleshy  fibres  of  the 
iiiacus  internus,  passes  under  the  crural  arch,  in  the  notch  observ- 
ed between  the  ilio-pectineal  eminence  and  the  anterior  and  inferior 
iliac  spine,  descends  inwards  and  backv/ards,  over  the  capsule  of 
the  femur,  and  terminates  by  embracing  the  trochanter  minor. 

1 291.  The  external  surface  of  the  psoas  magnus,  which  is  at  the 
same  time  anterior^  corresponds  ;  that  part  of  it  which  is  above  the 
crural  arch,  to  the  diaphragm,  the  kidney,  the  iliac  fascia,  and  the 
psoas  minor  when  it  exists.  Below  the  arch  this  surface  becomes 
entirely  anterior,  and  is  covered  by  the  cellular  tissue  of  the  bend 
of  the  groin,  then  by  the  crural  artery  and  the  corresponding  vein. 
Its  inner  surface,  which  is  applied  upon  the  sides  of  the  bodies  of 
the  lumbar  vertebrae,  and  upon  those  of  the  corresponding  interver- 
tebral fibro-cartilages,  is  yet  separated  from  these  parts  by  the  lum- 
bar nerves  and  vessels  ;  it  leaves  between  it  and  the  fifth  lumbar 
vertebra  a  triangular  interval,  filled  with  cellular  tissue  ;  then,  be- 
coming narrower,  it  is  in  contact  with  the  external  iliac  vein  and 
the  tendon  of  the  psoas  parvus,  and  descends  parallel  to  the  pecti- 
neus,  fi*om  which  it  is  separated,  at  the  lowest  part,  by  the  internal 
circumflex  vessels.  Its  posterior  surface  is  applied  above  upon  the 
quadratus  lumborum,  from  v/hicli  it  is  separated  by  the  lumbar 
nerves,  and  the  anterior  lamina  of  the  aponeurosis  of  the  transver- 
sus  abdominis.  Farther  down,  it  is  connected  with  the  os  inno- 
minatum,  and  the  capsular  ligament  of  the  hip  joint  (707-) 

1292.  Synovial  Bursa.  A  loose  synovial  membrane,  of  great 
extent,  but  scantily  supplied  with  synovia,  forming  a  sort  of  bag 
■which  descends  to  near  the  small  trochanter,  separates  the  branch 
of  the  pubes  and  the  capsular  ligament  of  the  hip-joint,  from  the 
tendon  of  the  psoas  magnus,  which  it  embraces  behind. 

1293.  The  psoas  magnus  bends  the  thigh  on  the  pelvis,  direct- 
ing the  point  of  the  foot  a  little  outwards.  It  acts,  especially  in  the 
standing  posture,  by  retaining  the  body  when  it  tends  to  fall  back- 
wards, and  can  even  bend  the  pelvis  and  vertebral  column  on  the 
inferior  extremity.  This  flexion  is  direct  when  the  muscles  of  both 
sides  contract  at  the  same  time,  but  it  is  obhque  if  only  one  acts. 
This  muscle  performs  a  principal  part  in  walking. 

OF  THE  ILIACUS  INTEUNUS. 

1294.  This  muscle  lies  in  the  iliac  fossa,  from  which  it  borrows 
its  name.  It  is  broad  and  thin  above,  thick  and  narrow  below,  tri- 
angular and  radiated.  It  arises,  by  very  small  aponeuroses,  from 
about  the  upper  three-fourths  of  the  iliac  fossa,  the  inner  lip  of  the 
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two  anterior  spinous  processes  of  the  ileum,  the  ileo-lumbar  ligament, 
andthe  two  anterior  thirdsof  the  inner lipoftheiliac crest.  From  these 
points  its  fibres  converge  and  descend,  the  inner,  which  are  very 
short,  vertically,  the  outer  more  and  more  obliquely  ;  the  latter  are 
the  longest.  They  are  all  successively  inserted  into  the  outer  edge 
of  the  tendon  of  the  psoas  magnus,  which  they  accompany  to  the 
small  trochanter  (1290),  passing  with  it  under  the  crural  arch. 

1295.  Its  anterior  surface^  which  is  concave  above,  and  convex 
below,  is  covered,  above  the  crural  arch,  by  the  iliac  fascia,  above 
which  is  the  peritoneum,  and  by  the  coecum  to  the  right,  and  the 
sigmoid  flexure  of  the  colon  to  the  left.  The  portion  of  this  sur- 
face which  is  below  the  arch,  corresponds  externally  to  the  sarto- 
rius  ;  internally,  to  the  pectineus  and  the  crural  vessels  and  nerves ; 
anteriorly,  to  the  cellular  tissue  of  the  fold  of  the  groin,  which  se- 
parates it  from  the  crural  aponeurosis.  Its  ]jO'^i^^''^or  surface  co- 
vers the  iliac  fossa,  the  upper  extremity  of  the  rectus  muscle,  and 
the  hip  joint. 

1296.  It  bends  the  thigh  upon  the  pelvis,  or  the  latter  upon  the 
thigh„  and  acts  powerfully  in  maintaining  the  body  in  the  erect 
posture. 

1297-  The  psoas  magnus  and  iliacus  internus,  which  issue  unit- 
ed through  the  crural  arch,  are  covered  and  kept  in  their  place  in 
the  iliac  fossa  by  an  aponeurotic  lamina,  called  the  iliac  fascia, 
in  which  the  tendon  of  the  psoas  parvus  is  confounded,  when  that 
muscle  exists.  Inferior ly  and  externally,  along  Poupart's  liga- 
ment this  fascia  is  continuous  with  the  transversalis  fascia,  which  is 
situated  behind  the  transversalis  muscle,  so  that  nothing  can  pass 
from  the  abdomen  to  the  upper  part  of  the  thigh  in  any  pari*^of  the 
space  comprised  between  the  anterior  and  inferior  spinous  process 
of  the  ileum  and  the  eminentia  ileo-pectinea. 

The  femoral  vessels  lie  on  the  surface  of  the  iliac  fascia,  and  have 
to  pass  to  the  thigh  ;  to  allow  of  their  passage  the  connexion  be- 
tween the  iliac  fascia  and  fascia  transversalis  ceases  at  the  ileo- 
pectineal  eminence ;  the  latter  continues  attached  to  Poupart''s  liga- 
gament,  the  former  is  attached  to  the  crest  of  the  pubes,  passes  be- 
fore the  pectineus  muscle,  is  prolonged  into  the  hollow  of  the  groin, 
and  there  continued  into  the  deep  lamina  of  the  fascia  lata.  A 
passage  is  thus  afforded  for  the  femoral  vessels,  the  upper  orifice  of 
which  is  bounded,  anteriorly  by  Poupart's  ligament,  posteriorly  by 
the  crest  of  the  pubes,  where  it  is  covered  by  the  iliac  fascia,  inter- 
nally by  Gimbernat's  ligament,  eocternally  by  the  edge  formed  where 
the  iliac  fascia  ceases  to  be  connected  with  the  transversalis  fascia. 
It  is  through  the  inner  part  of  this  opening,  on  the  inside  of  the 
femoral  vessels,  that  crural  hernia  protrudes.  The  inferior  orifice 
will  be  spoken  of  when  the  fascia  lata  is  described. 

The  iliac  fascia  is  continued  into  the  pelvis  under  the  name  of 
pelmc  fascia. 

1298.  The  lower  part  of  the  psoas  magnus  and  iliacus  cannot  be 
exposed  until  the  dissection  of  the  muscles  of  the  thigh. 
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MUSCLES  OF  THE  PERINEUM. 

OF  THE  SPHINCTER  ANI. 

(Constrictor  Ani.) 

1299.  This  is  an  oval  membraneous  muscle  which  surrounds  the 
anus.  It  is  attached  to  the  tip  of  the  coccyx  by  a  sort  of  cellular 
tendon,  from  which  two  fleshy  bundles  arise,  which,  passing  round 
the  sides  of  the  anus,  unite  again  before  it  to  form  a  fleshy  point 
which  is  partly  confounded  with  the  accelerator  urinae,  and  part- 
ly expanded  in  the  cellular  tissue.  The  fibres  of  this  muscle  are 
concentric  and  semi-elKptical,  and  interlaced  with  each  other  in 
the  median  line,  forming  acute  angles.  In  the  female,  its  anterior 
portion  is  much  more  rounded  than  in  the  male. 

1300.  Its  inferior  surface  is  covered  by  the  skin.  The  upper 
corresponds  to  the  levator  ani,  from  which  it  is  almost  every  where 
separated  by  cellular  tissue,  but  with  which  it  is  intimately  con- 
founded near  the  rectum.  Anteriorly,  it  also  unites  in  part  with 
the  accelerator  urinse  and  transversus  perinaei. 

1301.  This  muscle  closes  the  anus,  and  wrinkles  the  surrounding 
skin.     In  the  male,  it  draws  the  bulb  of  the  urethra  backwards. 


Genital  Region. 

IN  MAN. 
OF  THE  ERECTOR  PENIS. 

{Jschio-Cavernosus.') 

1302.  This  is  a  small  elongated  flat  muscle,  broader  in  the  mid- 
dle than  at  its  extremities,  which  surrounds  the  origin  of  the  cor- 
pus cavernosum.  Fixed  to  the  inner  side  of  the  sciatic  tuberosity, 
it  ascends  forwards  and  inwards,  and  degenerates  into  a  white  and 
strong  aponeurosis,  which  is  identified,  beyond  the  level  of  the 
bulb  of  the  urethra,  with  the  fibrous  membrane  of  the  corpus  ca- 
vernosum, over  which  it  is  applied  by  its  outer  surface,  which 
moreover  corresponds  to  the  ramus  of  the  ischium,  while  its  inner 
surface  is  in  connexion  with  the  transversus  perinaei  and  accelerator 
urinas,  from  which  it  is  separated  by  much  adipose  cellular  tissue, 
together  with  vessels  and  nerves. 

It  draws  the  root  of  the  penis  downwards  and  backwards. 

2a 
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OF  THE  ACCELERATOR  UEINiB. 

(^Bulbo-Cavernosus.) 

1303.  This  muscle  is  long,  flat,  broader  behind  than  before,  and 
situated  in  the  perineum,  beneath  the  bulb  of  the  urethra  and  the 
root  of  the  penis.  It  arises  between  these  parts  and  the  anus, 
where  it  is  confounded  with  the  transversus  perinaei,  sphincter  ani 
and  levator  ani.  It  is  at  first  separated  from  its  fellow  only  by  a 
tendinous  line,  but  afterwards  separates  from  it  anteriorly,  proceed- 
ing outwards,  and  leaving  an  interval  in  which  are  seen  the  canal 
of  the  urethra,  and  a  portion  of  the  corpus  cavernosum.  Its  fibres, 
which  are  nearly  transverse,  and  very  short  behind,  oblique  and 
longer  before,  terminate,  the  first  on  the  sides  of  the  bulb  of  the 
urethra,  the  others  below  the  corpus  cavernosum,  where  they  are 
incorporated  with  its  membrane. 

1304.  The  upper  surface  of  this  muscle  covers  the  bulb,  and 
the  commencement  of  the  spongy  portion  of  the  urethra,  as  well 
as  the  corpus  cavernosum.  The  lower  is  covered  by  the  skin,  the 
sphincter  ani,  and  the  erector  penis,  from  which  it  is  separated  by 
much  cellular  tissue. 

1305.  This  muscle  compresses  the  posterior  part  of  the  canal 
of  the  urethra,  which  it  carries  backwards  and  upwards.  It  ac- 
celerates the  ejection  of  the  urine  and  seminal  fluid. 

OF  THE  TRANSVERSUS  PERIN^I. 

1306.  This  is  a  small  flat,  thin,  irregular  muscle,  varying  much 
in  form,  more  commonly  triangular,  sometimes  composed  of  seve- 
ral separate  bundles,  and  situated  at  the  posterior  part  of  the  pe- 
rinseum.  It  is  pretty  frequently  wanting  in  women.  It  arises, 
by  short  aponeuroses,  from  the  inner  part  of  the  tuberosity  and  the 
ramus  of  the  ischium,  above  the  erector  penis  and  root  of  the  cor- 
pus cavernosum,  directs  itself  inwards  and  a  little  forwards,  and 
terminates  at  a  tendinous  line  placed  between  it  and  its  fellow,  being 
also  in  part  confounded  with  the  accelerator  urinae  and  sphincter 
ani,  and  in  the  female  with  the  constrictor  vaginae  also.  Some- 
times all  its  fibres  unite  with  the  accelerator  urinae ;  they  are  al- 
ways longer  behind  and  below,  than  before  and  above. 

1307-  The  anterior  surface  of  the  transversus  perinaei,  which 
is  inclined  downwards,  corresponds  to  the  erector  penis  and  accele- 
rator urinae,  and  a  mass  of  cellular  tissue,  which  fills  up  their  in- 
terval. The  posterior  surface  is  covered  by  the  levator  ani,  from 
which  it  is  separated  by  much  cellular  tissue,  and  externally  by  the 
deep  branch  of  the  internal  pudic  artery. 
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1308.  It  concurs  with  the  accelerator  urinae,  to  compress  the 
urethra ;  and  with  the  levator  ani,  it  supports  the  lower  part  of 
the  rectum  and  the  bladder. 

1309.  For  the  dissection  of  the  muscles  of  the  perineum,  in  the 
male,  place  the  subject  in  the  same  position  as  for  the  lateral  ope- 
ration of  Hthotomy.  Distend  the  lower  part  of  the  rectum  with 
hair,  introduce  a  staff  into  the  urethra  and  bladder,  and  draw  the 
scrotum  and  penis  forwards  and  upwards ;  then  make  an  incision 
through  the  skin  along  the  raphe,  from  the  posterior  part  of  the 
scrotum  to  the  anterior  part  of  the  anus,  and  another  from  each 
tuberosity  of  the  ischium  to  the  same  point,  also  one  around  the 
anus.  Dissect  around  the  anus  in  the  direction  of  the  latter  in- 
cision to  show  the  sphincter  ;  dissect  outwards,  the  skin  on  each 
side  of  the  raphe  to  show  the  accelerator  urinae  and  the  erector 
penis ;  dissect  in  the  direction  of  the  incision  from  the  tuberosity 
of  the  ischium  to  the  fore  part  of  the  anus,  to  expose  the  transver- 
salis  perinei.  These  muscles  of  the  perineum  are  covered  by  con- 
densed cellular  tissue,  which  is  caWedthe perineal  fascia. 


IN  WOMAN. 
OF  THE  ERECTOR  CLITORIDIS. 

(Ischio-CavernosusJ. 

1310.  It  presents  nearly  the  same  arrangement  as  in  the  male, 
but  is  much  smaller.  It  arises  by  aponeuroses,  from  the  tuberosi- 
ty of  the  ischium,  and  terminates  by  embracing  the  cavernous  bo- 
dy of  the  clitoris,  to  the  erection  of  which  it  appears  to  contribute. 

OF  THE  CONSTRICTOR  VAGINAE. 

1311.  This  muscle  forms  a  sort  of  fleshy  ring,  much  more  dis- 
tinct in  young  women  than  such  as  have  borne  children.  It  is 
formed  of  two  planes  of  fibres,  which  arising,  so  to  speak,  from  the 
proper  tissue  of  the  vagina,  are  interlaced,  between  the  anus  and 
vulva,  with  the  sphincter  ani  and  transversus  perinaei,  and  frequent- 
ly receive  a  bundle  from  the  internal  region  of  the  sciatic  tubero- 
sity. They  turn  on  either  side  around  the  orifice  of  the  vagina, 
degenerate  into  an  aponeurotic  tissue,  and  lose  themselves  in  the 
fibrous  membrane  of  the  cavernous  body  of  the  clitoris. 

This  muscle  contracts  the  orifice  of  the  vagina,  which  it  em- 
braces. 

1312.  For  the  dissection  of  these  muscles,  the  body  is  to  be  put 
in  the  same  position  as  for  the  preceding,  and  the  vagina  distend- 
ed. Make  an  incision  along  the  ram  vis  of  the  ischium,  and  dissect 
the  skin  and  adipose  tissue  inwards ;  within  the  ramus  of  the  ischi- 
um will  be  found  the  crus  of  the  clitoris,  with  its  erector  muscle, 
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and  around  the  commencement  of  the  vagina,  the  constrictor  va- 
ginae. These  muscles  may  also  be  dissected  from  within  by  remov- 
ing the  mucous  membrane  of  the  vulva.  . 


MUSCLES  OF  THE  PELVIS. 

OF  THE  LEVATOR.  ANI. 

1313.  This  muscle  completes  the  lower  wall  of  the  abdomen, 
forming,  at  the  lower  part  of  the  pelvis,  a  sort  of  concave  floor, 
which  sustains  the  inferior  part  of  the  rectum  and  the  bladder, 
around  which  it  constitutes  a  kind  of  cincture,  which  also  embraces 
the  commencement  of  the  urethra,  and  the  vesiculas  seminales.  It 
is  thin,  membraneous,  irregularly  quadrilateral,  broader  above  than 
below,  and  arises,  by  short  aponeurotic  fibres,  from  the  inferior  and 
posterior  part  of  the  symphysis  pubis,  from  the  ileum,  from  above 
the  upper .  region  of  the  obturator  intcrnus,  from  tlie  sciatic  spine, 
and  from  the  pelvic  fascia,*  which  is,  as  we  have  said,  continuous 
with  the  iliac  fascia.  These  different  origins,  which  are  continu- 
ous with  each  other,  are  only  a  little  interrupted,  toward  the  ob- 
turator hole,  for  the  passage  of  the  obturator  nerve  and  vessels. 
The  middle  and  anterior  fleshy  fibres  descend  from  without  inwards 
and  from  before  backwards ;  they  unite  behind  and  beneath  the 
rectum,  with  those  of  the  opposite  side,  and  envelope  that  intestine 
in  a  radiating  manner ;  some  of  the  more  anterior  seem  to  be  at- 
tached to  the  prostate  gland,  or  confounded  with  the  sphinc- 
ter ani ;  others,  proceeding  from  the  angle  of  union  of  the  corpora 
cavernosa  of  the  penis  with  the  urethra,  expand  posteriorly  over 
the  bulb  of  that  canal.  The  posterior  descend  inwards,  and  ter- 
minate below  the  sides  of  the  coccyx,  forming  a  tendinous  line. 

1314.  The  outer  surface  of  this  muscle  corresponds  to  the  la- 
mina of  the  pelvic  fascia,  which  covers  the  obturator  internus,  to 
the  gluteus  maximus  and  transversus  perin^i,  as  well  as  to  the  fat 
which  surrounds  the  anus.  Its  inner  surface  corresponds  anteri- 
orly to  the  bladder  and  prostate  gland,  and  to  the  inner  lamina  of 
the  pelvic  fascia,  and  embraces  the  lower  part  of  the  rectum.  Its 
^posterior  edge  is  continuous  with  the  coccygeus  muscle. 

1315.  In  the  female,  this  muscle  adheres  strongly  to  the  vagina, 
before  arriving  at  the  rectum.  It  is  weaker  than  in  the  male,  and 
its  fibres,  especially  the  posterior,  are  less  curved. 

1316.  This  muscle  raises  and  carries  forward  the  rectum,  which 
it  compresses,  at  the  same  time  that  it  resists  the  action  of  the  dia- 
phragm and  abdominal  muscles.  It  also  favours  the  ejaculation  of 
the  spermatic  fluid,' and  the  expulsion  of  the  urine.  In' the  female, 
it  contracts  the  vagina  a  little. 

*  The  pelvic  fascia  divides  into  two  layers  at  this  place,  the  outer  one  covers  the  inner 
surface  of  the  obturator  interims  muscle,  the  «?««•  one  is  reflected  towards  the  neck  of 
the  bladder  ;  it.  is  to  the  outer  surface  of  the  latter,  just  where  it  is  separated  from  the 
former,  that  the  muscle  in  qucpt.ion  is  attached. 
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OF  THE  COCCYGEUS. 

1317-  The  Coccygeus  (ischio-coccygeus)  is  of  a  triangular  form, 
thin,  and  flat,  and  concurs,  with  the  preceding,  behind  and  above 
which  it  is  placed,  to  form  the  floor  of  the  abdominal  cavity.  At- 
tached to  the  inside  of  the  sciatic  spine,  it  descends  enlarging  to  be 
attached  to  the  whole  edge  of  the  coccyx,  and  the  lower  part  of  the 
lateral  surface  of  the  sacrum ;  it  is  ev^n  prolonged  a  little  upon  the 
anterior  surface  of  that  bone.  This  muscle  is  a  mixture  of  fleshy 
and  aponeurotic  fibres,  which  seem  to  be  confounded  in  an  intimate 
manner  with  those  of  the  anterior  sacro-sciatic  ligament.  It  fre- 
quently receives,  from  the  lower  part  of  the  sacrum,  a  small  bundle, 
(the  Curvator  coccygis  of  Soemmering)  thin,  slender,  descending 
over  the  middle  of  the  coccyx,  and  uniting  with  the  two  muscles  at 
once. 

1318.  Its  'posterior  surface,  which  inclines  downwards,  is  cover- 
ed by  the  two  sacro-sciatic  ligaments.  The  anterior  corresponds 
to  the  rectum  and  the  cellular  tissue  which  surrounds  it. 

1319.  It  retains  the  coccyx,  and  prevents  it  from  being  turned 
backwards  during  the  excretion  of  the  feces.  Its  motions  are  not 
very  decided. 

1320.  To  show  the  levator  ani,  it  is  necessary  to  remove  the  is- 
chium, by  sawing  it  through  below  its  spine  on  the  one  hand,  and 
where  it  joins  the  ramus  of  the  pubes  on  the  other  :  the  outer  sur- 
face of  the  muscle  is  thus  exposed,  and  may  be  easily  dissected,  by 
fllEng  the  cavity  of  the  pelvis  with  a  towel,  to  make  it  project  out- 
wards. 

The  coccygeus  is  found  lying  on  the  fore  part  of  the  small  sacro- 
sciatic  ligament. 


MUSCLES  OF  THE  INFERIOR  EXTREMITIES. 

OF    THE    ENVELOPING    APONEUROSIS    OF    THE    INFEIIIOR    EXTRE- 
MITY. 

1321.  The  inferior  extremities,  like  the  superior  (1105),  are  en- 
veloped in  their  whole  extent,  by  a  very  distinct  fibrous  sheath, 
placed  between  the  muscles  and  integuments.  This  aponeurotic 
sheath  is  called :  in  the  thigh,  the  Fascia  lata ;  in  the  leg,  the 
Aponeurosis  of  the  Leg. 

1322.  Fascia  lata.  This  is  the  strongest  aponeurosis  in  the 
body.  It  is  very  thick  at  the  outside  of  the  thigh,  but  less  so 
anteriorly  and  posteriorly,  and  still  thinner  at  the  inner  side ;  it 
is  formed  of  fibres  crossing  each  other  in  different  directions,  and 
perforated  by  a  great  number  of  holes  for  the  passage  of  nerves  and 
vessels. 

Its    upper  and    fore   part,    called    the   iliac  portion,    is   at- 
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tached  to  Poupart's  ligament;  the  upper  and  inner  part,  call- 
ed its  pubic  portion,  passes  upwards,  behind  this  ligament  on 
the  fore  part  of  the  pectineus  muscle,  to  the  ileo-pectineal  line, 
from  whence  it  is  continued  into  the  iliac  fascia  (1297)-  Where 
these  two  portions  cease  to  be  continuous,  that  is,  at  the  inner  part 
of  the  thigh,  below  Poupart's  ligament,  there  is  an  opening,  by 
which  the  saphena  vein  is  transmitted  to  join  the  femoral  vein. 
This  opening  is  semilunar,  with  its  concavity  upwards  ;  its  outer 
cornu  is  continuous  with  a.  falciform  edge,  presented  by  the  iliac 
portion  of  the  fascia  lata  at  this  place.  By  this  falciform  edge, 
whose  concavity  looks  downwards  and  inwards,  the  iliac  portion 
seems  to  terminate  abruptly ;  but  this  is  only  apparent,  for  it  is 
reflected  backwards  upon  the  sheath  of  the  femoral  vessels.  This 
falciform  edge  is  rendered  indistinct  by  the  presence  of  a  thin  reti- 
culated membrane,  called  the  cribriform  fascia,  which  extends  from 
it  to  the  pubic  portion  of  the  fascia  lata,  in  front  of  the  sheath  of 
the  femoral  vessels,  to  which  it  adheres.  It  is  through  one  of  the 
openings  in  this  fascia  that  crural  hernia  protrudes. 

Posteriorly,  the  fascia  lata  has  indistinct  origins  from  the  sacrum 
and  coccyx,  from  whence  it  is  expanded  over  the  glutaeus  maximus, 
and  in  the  perineum,  having  the  appearance  of  a  very  fine  cellular 
web.  Externally,  it  is  attached  to  the  outer  lip  of  the  iliac  crest, 
then  descends  upon  the  glutaeus  medius,  to  which  it  aftbrds  points 
of  attachment ;  it  is  here  much  more  distinct.  Internally,  and 
still  above,  it  is  continuous  with  the  ligament  of  the  symphysis  pu- 
bis, and  with  the  periosteum  of  the  sciatic  tuberosity,  and  the  os- 
seous branch  which  connects  that  eminence  with  the  symphysis  of 
the  pubes.  In  the  rest  of  its  course,  it  is  inserted  into  the  whole 
length  of  the  outer  lip  of  the  linea  aspera  of  the  femur,  by  a  la- 
mina firmly  united  to  the  vastus  externus  ascending  between  it  and 
the  short  portion  of  the  biceps.  This  lamina  also  receives,  in  a 
distinct  manner,  a  very  great  number  of  fibres  from  the  tendon  of 
the  glutaeus  maximus. 

After  being  thus  fixed,  the  aponeurosis  in  question  envelopes 
the  muscles  of  the  thigh,  and  separates  externally  into  two  distinct 
laminae,  the  outer  and  thinner  of  which  covers  the  tensor  vaginae 
muscle,  while  the  other,  which  is  thicker,  sinks  under  it,  and  pro- 
ceeds to  the  fibrous  capsule  of  the  hip-joint,  and  the  curved  tendon 
of  the  rectus  femoris.  Beneath  the  extensor  muscle,  these  two  la- 
minae unite,  and  constitute  a  very  thick  and  solid  band,  which  de- 
scends vertically  along  the  outer  part  of  the  thigh,  being  continuous 
at  its  edges  with  the  rest  of  the  aponeurosis. 

Inferiorly,  the  aponeurosis  is  confounded  around  the  knee  with 
that  of  the  leg.  It  also  unites  with  the  tendons  of  the  extensor 
muscles,  and  is  attached  to  the  two  tuberosities  of  the  tibia,  but 
especially  to  the  outer. 

1323.  The  outer  surface  of  the  fascia  lata  is  separated  from  the 
integuments  by  a  thick  layer  of  adipose  cellular  tissue,  blood  ves- 
sels, lymphatics,  and  nerves.     It  sends  around  each  of  them  a  fi- 
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brous  lamina,  which  envelopes  them  in  a  more  or  less  irregular 
manner ;  and  there  are  detached  from  it  on  all  sides  a  considerable 
number  of  small  filaments,  which  lose  themselves  in  the  chorion  of 
the  skin.  Its  inner  surface  covers  a  portion  of  the  iliacus  and 
psoas  muscles,  and  of  the  crural  artery  and  vein,  the  sciatic  nerve, 
popliteal  artery,  and  all  the  superficial  muscles  of  the  hip  and 
thigh.  It  is  separated  from  all  these  parts  by  adipose  tissue.  It 
gives  attachment  to  some  fibres  of  the  glutaeus  medius. 

1324.  Apo7ieurosis  of  the  Leg.  This  is  thinner  than  the  apo- 
neurosis of  the  thigh ;  like  it,  its  fibres  also  cross  each  other  in  dif- 
ferent directions,  but  at  the  lower  part  of  the  leg,  are  almost 
all  transverse.  It  is  very  strong  and  dense  anteriorly,  and  thin  in 
the  other  directions.  It  is  continuous  above  with  the  crural  apo- 
neurosis ;  but  it  also  arises  from  the  head  of  the  fibula,  and  from 
several  fibrous  expansions  detached  from  the  tendons  of  the 
triceps  extensor,  sartorius,  gracilis,  and  semitendinosus  muscles. 
From  thence  it  descends  around  the  leg,  attaching  itself  to  the 
whole  extent  of  the  anterior  and  internal  edges  of  the  tibia,  and 
sending  downwards  and  backwards  a  pretty  thick  partition,  which 
passes  before  the  tendo  Achillis,  and  behind  the  muscles  of  the 
deep,  and  posterior  layer  of  the  leg,  to  ascend,  between  them 
and  the  soleus,  to  the  middle  of  the  leg,  where  it  gradually  loses 
itself. 

1325.  Below  and  before,  this  aponeurosis  is  continuous  with 
the  anterior  annular  ligament  of  the  tarsus.  Posteriorly,  it  gra- 
dually disappears  towards  the  heel.  Externally,  it  is  inserted  into 
the  sheath  of  the  tendon  of  the  peronei ;  and  internally,  to  the  in- 
ternal annular  ligament.  Its  outer  surface  is  covered  by  the  in- 
teguments, by  adipose  tissue,  blood  vessels,  lymphatics,  and  nerves. 
The  inner  is  applied  upon  the  superficial  muscles  of  the  leg,  and 
gives  attachment  above  to  the  tibialis  anticus,  extensor  communis 
digitorum  and  peroneus  longus.  Inferiorly,  it  sends  a  prolonga- 
tion between  the  two  latter. 


OF  THE  ANNULAR  LIGAMENTS  OF  THE  TARSUS. 

1326.  Anterior  Annular  Ligament.  This  is  a  quadrilateral 
fibrous  bundle,  extended  transversely  over  the  ankle,  much  thicker 
externally  than  at  its  inner  part,  and  embracing  the  tendons  of  the 
(extensors  of  the  toes,  and  of  the  tibialis  anticus  and  peroneus  ter- 
tius.  It  is  attached  to  the  fore  part  of  the  superior  depression  of 
the  calcaneum,  where  it  is  immersed  in  the  cellular  tissue,  and 
from  whence  it  is  directed  inwards.  It  soon  divides  into  two  la- 
minae for  the  purpose  of  embracing  the  tendons  of  the  extensor 
communis  digitorum  and  peroneus  tertius,  beyond  which  these  la- 
minae unite,  to  separate  again  for  the  tibialis  anticus  and  extensor 
pollicis.  Lastly,  it  terminates  at  the  fore  part  of  the  malleolus  in- 
ternus,  sending  a  very  distinct  prolongation  to  the  os  naviculare 
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and  inner  edge  of  the  plantar  aponeurosis.  Its  anterior  surface 
is  covered  by  the  skin.  The  posterior  is  apphed  upon  the  tendons 
just  mentioned,  the  anterior  tibial  nerve  and  vessels,  and  a  small 
part  of  the  extensor  brevis  digitorum  pedis.  Its  upper  edge  is 
continuous  with  the  aponeurosis  of  the  leg.  The  lower  sends 
over  the  back  of  the  foot  a  thin  and  indistinct  aponeurotic  lamina, 
which  gradually  loses  itself,  towards  the  toes,  in  the  cellular  tis- 
sue ;  this  is  commonly  designated  by  the  name  of  dorsal  aponeu-^ 
rosis  of  the  foot. 

1327.  Internal  Annular  Ligament.  It  is  broader,  and  less  re- 
gularly defined  than  the  other,  and  descends  from  the  fore  part  of 
the  malleblus  internus  to  the  posterior  and  inner  part  of  the  calca- 
neum,  forming,  with  that  bone,  a  canal  which  contains  the  sheath 
of  the  tendons  of  the  tibiaUs  posticus,  flexor  longus  digitorum,  and 
flexor  pollicis,  as  well  as  the  plantar  vessels  and  nerves,  and  a 
great  quantity  of  adipose  tissue.  Above,  it  is  continuous  with  the 
tibial  aponeurosis ;  below,  it  gives  attachment  to  the  adductor 
pollicis,  and  is  covered  by  the  skin. 


OF  THE  PLANTAR  APONEUROSIS. 

1328.  The  Plantar  Aponeurosis  is  stronger  and  denser  than 
the  palmar  (1110),  to  which  it  has  a  considerable  resemblance  in 
other  respects.  It  is  of  a  somewhat  triangular  form,  and  divided 
into  three  portions,  a  middle,  thicker,  and  broader,  and  two  lateral, 
which  are  very  thin,  and  applied  upon  the  muscles  of  the  great  and 
small  toes.  It  is  attached,  posteriorly,  where  it  is  very  strong,  to 
the  posterior  and  inferior  eminences  of  the  calcaneum,  directs  itself 
forwards,  becoming  broader,  by  the  separation  of  its  fibres,  sends 
two  partitions  between  the  superficial  muscles  of  the  sole  of  the 
foot,  furnishes  them  with  points  of  attachment,  and,  towards  the 
fore  part  of  the  metatarsus,  divides  into  five  slips,  each  of  which 
subdivides  into  two  others ;  these  ascend  upon  the  sides  of  the 
metatarso-phalangeal  articulations,  with  whose  ligaments  they  are 
intimately  confounded,  and  by  their  separation  give  passage  to 
the  tendons,  vessels,  and  nerves  of  the  toes. 

The  upper  surface  of  this  aponeurosis  is  in  connexion  with  the 
muscles  of  the  sole  of  the  foot.  It  furnishes  insertions  to  the 
adductor  pollicis,  abductor  minimi  digiti  and  flexor  brevis  commu- 
nis digitorum.  Its  inferior  surface  sends  many  fibres  to  the 
chorion  of  the  skin,  ajid  rests  upon  a  dense  adipose  tissue,  which 
consists  of  smaU  conglomerated  masses. 
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MUSCLES  OF  THE  FORE  AND  LATERAL  PARTS  OF 
THE  THIGH. 

OF  THE  TENSOR  VAGINiE  FEMORIS. 

(Tensor  Fascice  LatcB.) 

1329.  This  muscle,  which  is  situated  at  the  upper  and  outer 
part  of  the  thigh,  is  flat,  broader  and  thinner  below  than  above, 
and  arises  externally  from  the  anterior  and  superior  iliac  spine,  be- 
tween the  sartorius  and  glutseus  medius,  by  a  very  short  tendon, 
more  prolonged  before  than  behind.  The  fleshy  fibres  descend 
nearly  vertically,  diverging  as  they  proceed,  and  about  three  inches 
below  the  great  trochanter  terminate  in  a  separation  of  the  two 
laminag  of  the  fascia  lata. 

1330.  Its  outer  surface  is  covered  by  a  thin  lamina  of  the  fascia 
lata.  The  iJiner  is  separated  by  another,  from  the  rectus  femoris 
and  vastus  externus ;  it  also  covers  the  glutseus  medivis  and  glu- 
tseus  minimus  a  little.  Its  anterior  edge^  is  parallel  above  to  the 
sartorius,  and  separates  from  it  below.  The  posterior  is  united 
above  to  the  glutseus  medius. 

1321.  This  muscle  rotates  the  thigh  inwards,  and  carries  it  out- 
wards, separating  it  from  the  other.  Its  principal  action,  however, 
is  to  stretch  the  aponeurosis  by  which  the  muscles  of  the  thigh  are 
enveloped. 


OF  THE  SARTORIUS. 

1332.  The  sartorius  is  the  longest  muscle  in  the  human 
body,  and  resembles  a  band,  a  little  broader  at  its  middle  than 
at  the  extremities,  lying  obliquely  along  the  inner  part  of  the 
thigh.  It  arises,  by  a  short  tendon,  equally  expanded  over  its 
two  surfaces,  from  the  anterior  and  superior  iliac  spine,  between 
the  tensor  vaginae  femoris  and  iliacus,  and  a  little  from  the  notch 
which  separates  the  two  anterior  spines  of  the  ileum.  From  thence 
it  descends,  becoming  broader,  obliquely  inwards  and  backwards,  as 
far  as  the  upper  third  of  the  thigh ;  it  then  proceeds  vertically,  pre- 
serving the  same  breadth  to  the  inferior  third ;  and  lastly,  opposite 
the  knee,  it  contracts,  and  passes  obliquely  forwards  and  outwards, 
to  the  inner  part  of  the  upper  extremity  of  the  tibia,  where  it  is  in- 
serted by  a  pretty  long  flat  tendon,  whose  anterior  edge,  arising 
very  high  upon  the  fleshy  fibres,  is  confounded  with  the  portion  of 
the  fascia  lata  which  surrounds  the  knee,  while  the  posterior  con- 
tributes to  form  the  aponeurosis  of  the  leg.  At  its  lower  extremi- 
ty, this  tendon  expands  into  a  strong  aponeurosis  v/hich  passes  over 
the  tendons  of  the  semi-ten  dinosus  and  gracilis,  uniting  with  them, 
and  terminates  upon  the  tibia  before  them. 


362  ACTIVE  ORGANS  OF  LOCOMOTION, 

1333.  Its  anterior  surface  is  covered  by  the  fascia  lata.  The 
posterior  is  applied,  from  above  downwards,  upon  the  united  psoas 
magnus  and  iliacus  internus,  the  rectus  femoris,  vastus  internus, 
adductor  longus,  adductor  magnus  and  gracilis  muscles,  the  crural 
artery  about  the  middle  of  the  thigh,  and,  at  its  lower  part,  the 
internal  lateral  ligament  of  the  knee-joint.  Its  inner  edge  forms 
above  with  the  adductor  longus,  a  triangular  space,  in  which  is 
lodged  the  crural  artery,  with  the  vein  and  nerve  of  the  same 
name. 

1334.  It  bends  the  leg  upon  the  thigh,  and  brings  its  inferior 
extremity  toward  that  of  the  opposite  side,  so  as  to  make  them  cross 
each  other ;  by  continuing  to  act,  it  bends  the  thigh  upon  the  pel- 
vis. If  the  leg  cannot  be  bent,  it  draws  the  whole  inferior  extre- 
mity upon  the  pelvis,  turning  it  outwards  in  rotation.  It  prevents 
the  pelvis  from  falling  backwards,  or  bends  it  upon  the  thigh. 


OF  THE  RECTUS  FEMORIS. 

1335.  The  Rectus  Fetnoris,  (Venter  prior  musculi  quadricipi- 
tis  femoris, )  is  an  elongated  muscle,  flattened  at  its  extremitiesj, 
slightly  rounded  and  broader  at  the  middle,  and  exactly  fusiform. 
It  lies  vertically  at  the  anterior  part  of  the  thigh,  and  arises  from 
the  iliac  bone  by  two  tendons.  One  of  them  is  straight  and  em- 
braces the  anterior  and  inferior  spine  of  that  bone ;  the  other, 
which  is  longer,  broader,  and  curved,  turns  round  the  edge  of  the 
cotyloid  cavity,  to  the  upper  part  of  which  it  is  attached,  sending 
some  fibres  into  the  capsule  of  the  articulation.  These  two  tendons 
after  a  short  passage,  unite  into  a  single  tendon,  which  descends 
vertically,  and  almost  immediately  expands  into  an  aponeurosis, 
which  occupies  the  fore  part  of  the  upper  third  of  the  muscle^  and 
gives  rise  posteriorly  to  the  fleshy  fibres.  These  form  a  vertical 
and  bulging  bundle,  and  are  inserted  successively  into  the  fore  part 
of  another  aponeurosis,  which  lies  upon  the  posterior  surface  of  the 
muscle,  from  the  place  where  the  other  terminates.  This  aponeu- 
rosis, after  becoming  narrower  and  thicker,  separates  and  forms  a 
flat  tendon,  which  is  confounded  with  those  of  the  three  following 
muscles. 

1336.  The  anterior  surface  is  covered  by  the  fascia  lata,  and 
by  the  iliacus  and  sartorius  muscles ;  the  posterior  is  applied  upon 
the  hip  joint,  the  external  circumflex  vessels,  and  the  criiralis. 

1337.  It  extends  the  leg  upon  the  thigh,  or  the  thigh  upon  the 
leg.  If  the  leg  is  extended,  it  bends  the  thigh  upon  the  pelvis,  or 
the  pelvis  vipon  the  thigh.  When  one  is  standing,  it  fixes  the 
pelvis,  and  prevents  it  from  falling  back. 
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OF  THE  VASTUS  EXTERNUS. 

(VfMter  ecoternus  musculi  quadricipitis/emoris.) 

1338.  This  muscle  is  thicker  above  than  below,  and  attached 
to  the  base  and  fore  part  of  the  great  trochanter,  as  well  as  to  the 
outer  lip  of  the  linea  aspera,  and,  together  with  the  glutseus  maxi- 
mus,  to  the  ridge  by  which  it  is  connected  with  the  great  trochan- 
ter, by  a  broad  aponeurosis,  expanded  over  its  outer  surface  to  near 
the  middle  of  the  thigh,  thick  and  dense  at  its  upper  part,  thin  and 
with  separated  fibres  below.  The  fleshy  fibres  of  the  muscle  arise 
from  the  inner  surface  of  this  aponeurosis,  and  another  aponeurotic 
lamina  placed  between  it  and  the  short  portion  of  the  biceps,  and 
from  the  outer  surface  of  the  femur.  They  are  directed  obliquely 
downwards  and  forwards,  and  longer  above  than  below,  where 
they  become  nearly  transverse.  The  last  fibres  even,  take  their 
origin  from  the  two  upper  thirds  of  the  line  which  descends  to  the 
outer  condyle  of  the  femur.  They  form  together  a  mass,  broader 
and  thicker  at  its  middle  part  than  at  the  extremities,  which  is  at 
first  separated  firom  the  cruralis  by  a  thin  layer  of  cellular  tissue, 
but  which  is  presently  so  confounded  with  it,  as  to  be  no  longer  se- 
parable. 

OF  THE  VASTUS  INTERNUS. 

1339.  The  Vastus  intemus.  {Venter  internus  m.  quadricipitis 
Jemoris,)  is  not  always  very  distinct  from  the  following  muscle, 
and  is  much  smaller  than  the  preceding ;  it  appears  more  bulky 
below  than  above.  It  is  attached  to  the  anterior  and  inferior  part 
of  the  base  of  the  small  trochanter,  and  to  the  inner  lip  of  the  Hnea 
aspera,  by  a  less  broad,  and  less  thick  aponeurosis  than  that  of  the 
vastus  externus,  and  which  also  descends  to  the  middle  of  the  thigh. 
The  fleshy  fibres  come  from  the  inner  surface  and  anterior  edge  of 
this  aponeurosis,  as  well  as  from  the  inner  surface  of  the  femur,  and 
from  the  two  upper  thirds  of  the  ridge  which  descends  to  the  inner 
condyle.  They  are  directed  obliquely  downwards,  forwards,  and 
outwards  ;  the  upper  are  longer  than  the  lower ;  which  latter  are 
confounded  along  the  linea  aspera  with  the  adductor  muscles,  and 
united  to  them  by  an  aponeurosis  traversed  by  vessels. 

OF  THE  CRURALIS. 

1340.  The  Cruralis,  (Venter  posterior  m.  quadricipitis femoris,') 
arises  from  the  fore  part  of  the  base  of  the  neck  of  the  femur,  along 
the  oblique  ridge  which  proceeds  from  the  great  to  the  small  tro- 
chanter, and  from  the  three  upper  fourths  of  the  anterior  surface  of 
the  body  of  the  femur.  Its  fleshy  fibres  form  a  mass  which  de- 
scends, increasing  in  size,  and  which,  at  first  isolated,  soon  becomes 
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confounded  with  the  two  preceding  muscles,  but  first  with  the  vas- 
tus internus. 

1341.  These  three  muscles,  the  vastus  externus,  the  vastus 
internus,  and  cruralis,  are  thus  united  by  very  broad  apo- 
neuroses. One  of  these  commences  very  high  upon  the  inner  sur- 
face of  the  first :  the  other  rises  about  the  same  level  upon  the  outer 
surface  of  the  second,  and  the  last  appears  toward  the  middle  of 
the  anterior  surface  of  the  third.  They  approach  each  other  as 
they  descend,  become  intimately  united,  and  form  a  tendon  at  first 
broad  and  thin,  afterwards  narrower  and  thicker,  and  at  last  con- 
founded with  that  of  the  rectus  femoris  (1335),  with  which  it  is 
inserted  into  the  whole  upper  part  of  the  patella,  sending  off  late- 
rally two  fibrous  expansions  which  embrace  that  bone,  and  are  at- 
tached to  the  tuberosities  of  the  tibia,  along  with  portions  of  the 
fascia  lata.  The  fleshy  fibres  of  the  vastus  internus  accompany  it 
to  very  near  the  patella. 

1342.  The  anterior  surface  of  the  vastus  externus  is  covered 
above  by  the  tendons  of  the  glutoeus  minimus  and  glutaeus  maxi- 
mus  ;  farther  down,  by  the  fascia  lata  and  its  tensor  muscle,  and 
at  its  lowest  part,  by  the  short  portion  of  the  biceps.  The  anterior 
surface  of  the  cruralis  is  in  connexion  with  the  iliacus  and  rectus 
femoris,  and  with  the  external  circumflex  vessels.  The  fascia  lata, 
the  crural  artery,  and  the  sartorius  muscle  are  applied  upon  the 
anterior  surface  of  the  vastus  internus.  The  posterior  surface  of 
these  muscles  covers  the  whole  surface  of  the  body  of  the  femur, 
from  which  it  is  separated  below  by  a  considerable  quantity  of 
adipose  cellular  tissue,  and  the  knee  joint.* 

1343.  These  muscles  contribute  powerfully  to  extend  the  leg 
upon  the  thigh,  and  the  latter  upon  the  former. 


OF  THE  GRACILIS. 

1344.  The  Gracilis^  which  is  situated  on  the  inside  of  the 
thigh,  is  a  long,  flat,  thin  muscle,  broader  above  than  below.  It 
arises,  over  a  space  of  about  two  inches,  by  aponeuroses  much 
longer  before  than  behind,  from  the  anterior  surface  of  the  body  of 
the  pu.bes,  close  to  the  symphysis,  from  the  ramus  of  that  bone, 
and  of  the  ischium.  From  thence  it  descends  vertically  on  the 
inside  of  the  thigh,  contracts  rapidly,  and  when  near  the  knee,  is 
terminated  by  a  slender  and  rounded  tendon,  which  commences  on 
the  posterior  edge  of  the  muscle  at  the  middle  of  the  thigh,  and  is 
accompanied  anteriorly  by  fleshy  fibres  as  far  as  the  knee.  There 
it  becomes  free,  passes  behind  the  inner  condyle  of  the  femur,  en- 
larges, descends  from  behind  forwards  over  the  upper  and  inner 

•  A  few  detached  muscular  fibres,  frequently  found  under  the  lower  part  of  the 
cruralis,  and  attached  to  the  capsule  of  the  kuee-joint,  have  been  described  by  some 
authors  as  a  separate  muscle,  under  the  name  of  Subcrurceus  or  articularis  genu. 
When  the  knee  is  extended,  it  seems  to  draw  up  the  capsule  of  the  joint  from  between 
the  end  of  the  bones.     Vide  Soemm.  loc.  cit.  tom.  iii.  p.  300, 
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part  of  the  tibia,  unites  with  the  tendon  of  the  semi-tendinosus, 
and  is  attached  to  the  bone  behind  that  of  the  sartorius  (1332). 
By  its  posterior  edge  it  sends  a  fibrous  expansion  to  the  aponeu- 
rosis of  the  leg. 

1345.  Its  inner  surface  is  covered  by  the  fascia  lata,  and  be- 
low by  the  sartorius.  The  outer  covers  the  adductor  and  semi- 
membranosus muscles,  and  the  internal  ligament  of  the  knee 
joint. 

1346.  The  gracilis  bends  the  leg  upon  the  thigh,  or  the  thigh 
upon  the  leg.  If  the  leg  is  extended,  it  brings  the  thigh  towards 
that  of  the  opposite  side,  &c. 

OF  THE  PECTINEUS. 

1347.  This  is  an  elongated,  flat,  triangular  muscle,  broader 
above  than  below,  situated  at  the  upper  and  fore  part  of  the  thigh. 
It  arises  by  extremely  short  aponeuroses,  from  the  upper  edge  of 
the  pubes,  between  the  spine  of  that  bone  and  the  ileo-pectineal 
eminence.  It  descends  from  thence  obliquely  outwards  and  back- 
wards, contracts,  and  when  it  has  arrived  opposite  the  small  tro- 
chanter, turns  upon  itself  to  be  inserted  by  means  of  a  flat  tendon, 
which  forms  sooner  before  than  behind,  into  the  ridge  which  de- 
scends from  that  process  to  the  linea  aspera,  immediately  beneath 
the  insertion  of  the  psoas  magnus  and  iliacus  internus. 

1348.  Its  anterior  surface  is  covered  by  the  fascia  lata,  and  the 
crural  vessels  and  nerves.  The  posterior  lies  upon  the  body  of  the 
pubes,  the  hip  joint,  the  obturator  externus  and  adductor  brevis 
muscles,  and  the  obturator  vessels  and  nerve.  Its  inner  edge  is  a 
little  covered  by  the  long  adductor ;  the  outer  is  parallel  to  the 
psoas. 

1349.  The  pectineus  muscle  bends  the  thigh  upon  the  pelvis. 
It  brings  it  toward  that  of  the  opposite  side,  or  turns  it  outwards 
in  rotation.  It  also  bends  the  pelvis  upon  the  thigh  or  keeps  it 
in  its  natural  position. 

OF  THE  ADDUCTOE  LONGUS. 

1350.  This  is  a  long,  flat,  thick,  triangular  muscle,  broader  be- 
low than  above,  situated  before  the  other  two  adductors,  at  the 
inner  and  upper  part  of  the  thigh.  It  arises,  by  a  narrow  but 
strong  tendon,  from  the  spine,  the  anterior  surface  and  sym- 
physis of  the  pubes.  It  is  prolonged  for  a  long  time  under  the 
form  of  an  aponeurosis,  over  the  inner  edge  of  the  fleshy  body, 
which  descends  obliquely  outwards  and  backwards,  becoming 
broader  and  thicker  as  far  as  its  middle  part,  but  which  then  be- 
comes thinner,  to  terminate  between  two  aponeurotic  laminae 
uniting  into  a  single  one,  attached  to  the  middle  part  of  the 
interstice  of  the  linea  aspera,  over  a  space  of  about  three  inches,  be- 
tween the  vastus  internus  and  adductor  magnus,  with  which  it  is 
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firmly  united.  This  aponeurosis  sends  some  fibres  to  the  tendon  of 
the  latter  muscle,  which  concur,  with  it,  to  form  aniaperture  through 
which  the  crural  artery  passes. 

1351.  The  anterior  surface  of  the  adductor  longus  is  covered 
by  the  fascia  lata,  the  sartorius,  and  the  crural  artery.  The  pos- 
terior covers  the  other  two  adductor  muscles,  and  is  firmly  united 
to  them  below.  Its  outer  edge  is  parallel  to  the  pectineus  muscle ; 
the  inner  is  concealed  by  the  gracilis. 

1352.  It  brings  the  thigh  toward  that  of  the  opposite  side, 
bends  it  a  little,  and  carries  it  outward  by  rotating  it.  When  one 
stands  upon  a  single  foot,  it  keeps  back  the  pelvis. 


OF  THE  ADDUCTOR  BREVIS. 

1353.  This  muscle  is  placed  behind  the  preceding,  and  is  less 
voluminous  than  it;  it  is  triangular,  flattened  from  within  out- 
wards in  its  upper  third,  and  from  before  backwards  ia  its  two 
lower  thirds,  and  rises,  by  short  aponeuroses,  from  almost  the  whole 
space  which  separates  the  symphysis  pubis  from  the  obturator  hole, 
whence  it  descends  outwards  and  backwards,  becoming  broader  and 
thinner,  to  be  inserted,  by  a  less  developed  aponeurosis  than  that 
of  the  preceding  muscle,  traversed  by  the  perforating  arteries,  into 
the  middle  part  of  the  linea  aspera,  for  a  space  of  about  three  inches, 
proceeding  from  the  small  trochanter.  At  this  insertion,  the  ad- 
ductor brevis  is  incorporated  with  the  adductor  longus,  adductor 
magnus,  and  the  pectineus. 

1354.  This  muscle  is  covered  anteriorly  by  the  preceding,  and 
by  the  pectineus.  Posteriorly,  it  is  applied  upon  the  adductor 
magnus.  Internally,  it  is  connected  with  the  gracilis,  and  exter- 
nally with  the  tendon  of  the  psoas  magnus  and  iliacus  internus, 
and  with  the  obturator  externus. 

1355.  Its  uses  are  the  same  as  those  of  the  preceding  muscle. 


OF  THE  ADDUCTOR  MAGNUS.  * 

1356.  This  muscle  is  triangular,  like  the  other  adductors,  but 
of  much  greater  extent,  filling  nearly  the  whole  inner  and  back 
part  of  the  thigh.  It  arises,  by  a  broad  and  thick  tendon,  which 
sends  an  aponeurosis  behind  its  fleshy  fibres,  from  the  base  of  the 
tuberosity  of  the  ischium,  and  by  short  aponeuroses  from  the  ra- 
mus which  unites  that  eminence  to  the  symphysis  pubis.  The 
fleshy  fibres  which  arise  from  these  different  origins  become  longer 
in  proportion  as  they  are  examined  more  internally.  The  upper 
are  nearly  transverse,  and  frequently  seem  to  form  a  distinct  mus- 

*  Soemmering  comprehends  the  three  adductors  under  the  name  of  Musculm  tri- 
ceps femoris. 
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cle.  They  come  from  the  ramus  of  which  we  have  just  spoken, 
and  are  attached  to  the  upper  fourth  of  the  linea  aspera  of  the  fe- 
mur, and  to  the  ridge  which  unites  it  to  the  great  trochanter,  pass- 
ing before  the  rest  of  the  muscle.  The  middle  fibres,  which  are 
longer  and  more  oblique,  terminate  in  the  three  inferior  fourths  of 
the  linea  aspera,  by  a  pretty  long  aponeurosis,  which  is  confound- 
ed with  the  insertions  of  the  two  other  adductors,  and  is  perforat- 
ed by  several  apertures  for  the  perforating  arteries  ;  but,  at  the 
end  of  the  linea  aspera,  it  bifurcates  in  such  a  manner,  that  one 
of  its  portions  ends  in  a  point  between  the  vastus  internus  and  the 
short  head  of  the  biceps,  while  the  other  proceeds  towards  a  ten- 
don, which  terminates  the  vastus  internus.  Between  these  two 
portions,  there  exists  an  interval  which  is  traversed  by  the  crural 
artery  and  vein,  and  which  represents  a  canal  entirely  fibrous. 
Lastly,  the  inner  fibres,  which  are  very  long  and  nearly  vertical, 
are  inserted  into  a  tendon  which  commences  very  high  upon  the 
inner  edge  of  the  muscle,  sends  a  fibrous  prolongation  before  the 
crural  artery,  unites  with  the  aponeurosis  of  the  adductor  longus, 
and  is  attached  to  the  tuberosity  of  the  internal  condyle  of  the 
femur,  where  it  is  incorporated  with  the  inner  edge  of  the  vastus 
internus. 

1357.  The  anterior  surface  of  this  muscle  is  covered  by  the 
two  preceding,  by  the  sartorius,  and  by  the  crural  artery.  The 
posterior  covers  the  semi-tendinosus,  semi-membranosus,  biceps, 
and  glutasus  maximus  muscles,  and  the  sciatic  nerve.  The  inner 
edge,  which  is  much  thicker  above  than  below,  is  in  connexion 
with  the  fascia  lata,  the  gracilis  and  sartorius  muscles. 

1358.  This  muscle  brings  the  thigh  powerfully  toward  that  of 
the  opposite  side,  keeps  the  pelvis  in  its  natural  position,  and  has 
the  same  uses  as  the  other  adductors. 

1359.  To  dissect  the  muscles  of  the^re  and  lateral  parts  of 
the  thigh,  place  the  subject  on  its  back,  and  put  a  block  under  the 
pelvis.  Make  an  incision  through  the  skin  along  the  outer  part 
of  the  thigh  from  the  anterior  and  superior  spinous  process  of  the 
ilium,  to  the  knee,  and  other  two,  fi-om  the  extremities  of  this  one 
to  the  inside  of  the  thigh  ;  these  incisions  being  made,  dissect  the 
skin  inwards  from  the  surface  of  the  fascia  lata.  The  next  part 
of  the  dissection  is  to  remove  the  fascia  from  the  outer  surface  of 
the  tensor  vaginae  femoris,  (1330)  and  from  that  of  the  sartorius 
(1333),  dissecting  in  the  direction  of  their  fibres.  This  being 
done,  hend  the  leg  upon  the  thigh  and  raise  the  fascia  from  the 
anterior  surfaces  of  the  rectus  (1336)  and  vastus  externus  and  in- 
ternus (1342).  Next  cut  through  the  rectus  and  sartorius  in  their 
middle ;  the  former,  to  show  the  cruralis,  and  the  latter  to  make 
way  for  the  examination  of  the  gracilis,  pectineus  and  adductors. 
To  dissect  which  muscles,  the  leg  is  to  be  extended  on  the  thigh,  and 
the  latter  abducted,  the  gracilis  is  exposed  by  raising  the  aponeuro- 
sis covering  its  inner  surface  (1345)  ;  the  pectineus,  on  the  outer 
edge  of  which  the  lower  extremity  of  the  psoas  and  iliacus  (1201) 
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will  be  found,  by  removing  the  crural  vessels  and  pubic  portion  of 
the  fascia  lata.  Cut  the  gracilis  and  proceed  to  the  examination  of 
the  adductors.  The  adductor  longus  first  presents  itself  on  the 
removal  of  the  fascia  lata ;  the  anterior  surface  of  the  adductor 
brevis  (1354)  is  seen  on  raising  the  preceding  and  the  pectineus  ; 
the  anterior  surface  of  the  adductor  magnus  is  next  to  be  dissect- 
ed, but  to  perceive  all  its  connexions,  it  also  requires  to  be  examin- 
ed from  behind,  during  the  dissection  of  the  muscles  of  the  poste- 
rior part  of  the  thigh. 


MUSCLES  OF  THE  HAUNCH. 

OF  THE  GLUTEUS  MAXIMUS. 

1360.  This  muscle  which  is  broad,  very  thick  and  quadrilateral, 
is  what  especially  forms  the  hip.  It  is  attached  above  by  short 
aponeurotic  fibres  to  the  posterior  part  of  the  crest  of  the  ileum 
to  an  uneven,  convex,  and  narrow  portion  of  the  outer  surface  of 
the  same  bone,  (390),  to  the  posterior  sacro-iliac  ligament,  on 
which  it  is  continiious  with  the  aponeurosis  of  the  sacro-lumbalis 
and  latissimvis  dorsi,  (832,  805)  ;  in  the  middle,  to  the  inequalities 
of  the  posterior  surface  of  the  sacrum,  to  the  circumference  of  the 
notch  which  terminates  the  sacral  canal,  and  to  the  lateral  parts  of 
the  coccyx,  as  far  as  the  summit  of  that  bone  ;  externally  and  in- 
feriorly,  to  the  posterior  "sacro-sciatic  ligament.  The  fleshy  fibres 
from  these  different  places,  collect  into  very  distinct  fasciculi,  sepa- 
rated from  one  another  by  lines  filled  with  cellular  tissue.  All 
these  fasciculi,  which  are  parallel  to  each  other,  and  longer  the 
nearer  they  are  to  the  lower  part  of  the  muscle,  descend  obliquely 
outwards  and  forwards,  towards  the  great  trochanter.  The  upper 
fasciculi  terminate  at  the  upper  part  of  a  tendon,  very  thick  and 
narrow  below,  broad  and  thin  above,  and  so  incorporated  externally 
with  the  fascia  lata,  as  to  be  inseparable  from  it.  This  tendon,  as 
it  descends,  receives  the  other  fleshy  fibres  in  succession  along  its . 
posterior  edge,  from  the  level  of  the  great  trochanter,  and  is  after- 
wards inserted,  in  an  extent  of  about  three  inches,  into  a  rough  im- 
pression, which  proceeds  from  the  base  of  the  great  trochanter  to 
the  linea  aspera  of  the  femur,  and  into  the  upper  part  of  that  line, 
between  the  adductor  magnus  and  vastus  externus. 

1361.  The  posterior  surface  of  the  glutseus  maximus  is  imme- 
diately covered  by  a  very  thin  lamina  of  the  fascia  lata,  and  con- 
nected with  the  skin  by  a  layer  of  extremely  thick  adipose  tissue. 
The  anterior  surface  is  applied  upon  the  os  innominatum,  the  sa- 
crum, the  coccyx,  the  common  origin  of  the  sacro-lumbalis  and  lon- 
gissimus  dorsi,  the  glutseus  medius,  pyriformis,  gemelli,  obturator 
internus,  and  quadratus  femoris  muscles,  the  sciatic  nerve,  the  tu- 
ber ischii,  the  posterior  sacro-sciatic  ligament,  the  upper  extremity 
of  the  biceps  and  semitendinosus,  the  great  trochanter,  and  the  ad- 
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ductor  magnus  and  vastus  externus  muscles.  Its  tipper  edge, 
which  is  very  thin,  is  connected  with  the  glutasus  medius  by  a  pro- 
longation of  the  fascia  lata.  The  lower  edge  is  the  longest  of  all, 
and  free  of  adhesions.  The  outer  is  united  in  its  whole  extent 
to  the  fascia  lata. 

1362.  Synovial  Bursa.  It  is  very  thin,  oval,  always  well  sup- 
plied with  synovia,  and  very  frequently  furnished  with  replications 
in  its  interior.  It  is  expanded  upon  the  outer  surface  of  the  tro- 
chanter, the  neighbouring  portion  of  the  vastus  externus,  and  the 
inner  surface  of  the  tendon  of  the  glutseus  maximus,  the  motion  of 
which  it  facilitates. 

1363.  The  glutseus  maximus  extends  the  thigh  upon  the  pelvis, 
and  the  pelvis  upon  the  thigh.  It  rotates  the  thigh  outwards,  and 
acts  very  powerfully  in  standing  and  progression. 


OF  THE  GLUT.EUS  MEDIUS. 

1364.  The  GlutcBUs  medius  is  a  broad,  strong,  radiated,  trian- 
gular muscle,  much  thinner  than  the  preceding,  under  which  it  is 
partly  situated.  It  arises  by  short  aponeurotic  fibres  from  the 
outer  surface  of  the  os  innominatum,  between  the  two  curved  lines, 
from  a  kind  of  aponeurotic  arch  which  prevails  along  the  inferior 
curved  line,  from  the  three  anterior  fourths  of  the  iliac  crest,  and 
from  the  inner  surface  of  the  portion  of  the  fascia  lata  which  de- 
scends from  the  superior  and  anterior  iliac  spine.  Proceeding  from 
these  different  points,  the  fleshy  fibres  descend  converging,  and  fol- 
lowing diflferent  directions,  the  anterior,  which  are  short,  obliquely 
backwards,  the  middle,  which  are  longer,  vertically,  and  the  poste- 
rior, which  are  still  longer,  obliquely  forwards.  They  terminate  upon 
the  two  surfaces  of  a  broad  aponeurosis,  which  is  concealed  for  some 
time  in  their  substance,  and  is  longer  posteriorly  than  anteriorly. 
This  aponeurosis  contracts  and  becomes  thicker  as  it  descends ;  it 
is  left  by  the  fleshy  fibres  towards  the  great  trochanter,  where  it  is 
converted  into  a  tendon  thinner  before  than  behind,  which  is  in- 
serted into  the  whole  upper  edge  of  that  eminence,  prolonging  it- 
self a  little  upon  its  fore  and  outer  part,  and  uniting  with  the  glu- 
taeus  minimus. 

1365.  Its  outer  surface^  which  inclines  a  little  backwards,  is  co- 
vered in  its  posterior  half  by  the  glutaeus  maximus,  and  in  its  ante- 
rior by  the  fascia  lata.  The  inner  surface  is  applied  upon  the 
OS  innominatum,  the  glutagus  minimus  and  pyriformis  muscles,  and 
the  gluteal  artery.  Its  anterior  edge  is  connected  above  with  the 
tensor  vaginae  femoris,  from  which  it  is  separated  below  by  an 
interval,  in  which  there  occur  a  great  quantity  of  cellular  tissue  and 
branches  of  the  external  circumflex  artery.  The  posterior  edge  is, 
at  its  upper  part,  parallel  to  the  pyriformis  muscle,  whose  direction 
it  crosses  below.  The  two  tendons  are  hers  separated  by  a  syno- 
vial bursa.  ^       ^ 

2  B 
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13G6.  This  muscle  draws  the  tliigh  outwards.  By  its  anterior 
part,  it  rotates  the  femur  inwards,  and  in  the  contrary  direction 
by  the  posterior  part.  It  also  acts  in  standing,  and  in  progres- 
sion. 


OF  THE  GLUTEUS  MINIMUS. 

1367-  The  GlutoRus  minimus  is  smaller  than  the  medius,  and 
situated  under  it.  It  is  a  flat  muscle,  of  a  triangular  form,  with 
radiating  fibres.  It  arises,  by  short  aponeuroses,  from  the  inferior 
curved  line  of  the  os  innominatum,  and  from  the  anterior  region  of 
its  crest,  beneath  the  glutseus  medius,  as  well  as  from  the  whole 
space  comprised  between  these  parts  and  the  edge  of  the  cotyloid 
cavity.  Proceeding  from  thence,  the  fleshy  fibres  converge,  and 
descend,  the  middle  ones,  vertically,  the  anterior  and  posterior, 
obliquely.  The  middle  and  posterior  go  to  the  inner  surface  of  a 
broad  aponeu^rosis,  whose  outer  part  receives  some  bundles  from  the 
glutagus  medius,  which  is  accompanied  by  the  anterior  fibres  of 
the  glutaeus  minimus  as  far  as  the  great  trochanter,  where  it  is  con- 
verted into  a  strong  and  thick  tendon,  which  embraces  tlie  anterior 
region  of  that  eminence.  A  small  synovial  capsule,  in  most  cases, 
favours  its  motions. 

1368.  The  outeo'  surface  of  this  muscle,  which  is  inclined  back- 
wards, is  covered  by  the  preceding  in  the  greater  part  of  its  extent, 
and  a  little,  posteriorly,  by  the  pyriformis.  The  itmer  surface 
covers  the  os  innominatum,  the  fibrous  capsule  of  the  hip  joint, 
and  the  curved  tendon  of  the  rectus  femoris.  Its  upper  edge  is 
convex  ;  the  anterior  is  a  little  connected  below  with  the  glutseus 
medius  ;  the  posterior  is  covered  above  by  the  pyriformis,  to  which 
it  is  parallel  below. 

1369.  Its  uses  are  the  same  as  those  of  the  preceding  muscle. 


OF  THE  PYRIFORMIS. 

1370.  This  muscle  is  of  an  elongated  conical  form,  flattened 
from  before  backwards.  It  is  situated  in  the  pelvis,  and  at  the  up- 
per and  back  part  of  the  thigh,  and  arises  by  digitations  from  the 
anterior  surface  of  the  sacrum,  to  the  outside  of  the  anterior 
sacral  holes,  and  in  the  spaces  by  which  they  are  separated  from 
each  other  ;  it  is  also  attached  to  the  lower  part  of  the  great  sacro- 
sciatic  ligament  (628),  and  to  the  upper  and  back  part  of  the  ileum. 
From  thence  it  proceeds  outv/ards  and  a  little  downwards,  con- 
tracts, issues  from  the  pelvis  by  the  sciatic  notch  (408),  runs 
along  the  glvitaeus  medius  and  glutseus  minimus,  and  terminates, 
by  a  tendon,  which  is  at  first  broad  and  concealed  by  the  fleshy 
fibres,  appears  sooner  before  than  behind,  and  is  separated  from 
the  tendon  of  the  glutseus  medius  by  a  synovial  bursa  (1365),  it 
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is  confounded  by  its  lower  edge  with  the  tendon  of  the  gemeUus 
superior,  and  inserted,  above  the  latter  muscle,  into  the  digital 
cavity  of  the  great  trochanter  (495).  Sometimes  the  pyriformis  is 
split  longitudinally,  in  which  case  a  branch  of  the  sciatic  nerve 
passes  between  its  two  portions. 

1371-  In  the  pelvis,  its  anterior  surface  is  covered  by  the  rec- 
tum, the  sciatic  plexus,  and  hypo-gastric  vessels.  After  emerg- 
ing from  that  cavity,  it  is  applied  upon  the  os  innominatum,  the 
capsule  of  the  hip-joint,  and  the  glutaeus  minimus.  Its  'posterior 
surface  is  covered  by  the  sacrum  and  the  gluteus  maximus.  Its 
upper  edge  corresponds  internally  to  the  glutceal  artery,  and  ex- 
ternally to  the  gluteus  medius  and  glutseus  minimus.  The  loiver 
edge  corresponds,  internally,  to  the  small  sacro-sciatic  ligament, 
and  externally,  to  the  gemellus  superior,  from  which  it  is  at  first 
separated  by  the  sciatic  nerve. 

1372.  This  muscle  rotates  the  thigh  outwards.  It  may  also 
make  the  pelvis  turn  upon  the  thigh. 


OF  THE  GEMELLUS  SUPERIOIl. 

1373-  Elongated,  flattened,  broader  and  thicker  at  its  middle 
part  than  its  extremities,  it  arises  from  the  outer  lip  of  the  sciatic 
spine,  then  proceeds  transversely  outwards,  is  confounded  with  the 
tendon  of  the  obturator  internus,  and  inserted  at  the  upper  part 
of  the  inner  surface  of  the  great  trochanter.  Its  posterior  surface 
is  covered  by  the  sciatic  nerve  and  glutaeus  maximus ;  the  anterior 
covers  the  os  innominatum,  and  the  capsule  of  the  hip  joint. 

It  rotates  the  thigh  outwards,  and  draws  it  from  the  other. 


OF  THE  GEMELLUS  INFERIOR. 

1374.  It  has  the  same  form,  connexions,  and  uses  as  the  pre- 
ceding muscle  ;  but  is  attached  on  the  one  hand  to  the  upper 
and  back  part  of  the  tuber  ischii,  and,  on  the  other,  in  the  digital 
cavity  of  the  great  trochanter,  above  the  obturator  externus  (1380). 
The  two  tendons  of  the  gemelli  unite  behind  that  of  the  obturator 
internus,  so  as  to  present  a  kind  of  groove  for  it. 


OF  THE  aUADRATUS  FEMOIIIS. 

1375.  This  muscle  is  situated  transversely  at  the  posterior  and 
upper  part  of  the  thigh.  It  is  thin,  flat,  and  quadrilateral,  and 
arises,  by  pretty  long  aponeurotic  fibres,  from  the  outer  side  of  the 
sciatic  tuberosity  before  the  semi-membranosus.  It  then  proceeds 
horizontally,  between  the  gemellus  inferior  and  adductor  magnus, 
to  the  lower  part  of  the  posterior  e^ge  of  the  great  trochanter. 
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where  it  is  inserted  by  aponeuroses,  whicli  are  also  pretty  long.  Its 
posterior  surface  is  covered  by  tlie  sciatic  nerve,  and  by  the  glu- 
tseus  maximus,  semi-membranosus,  and  adductor  magnus  muscles. 
The  anterior  covers  the  obturator  externus,  the  extremity  of  the 
tendon  of  the  psoas  magnus,  and  the  posterior  part  of  the  small 
trochanter,  from  which  it  is  separated  by  a  synovial  bursa. 
Its  uses  are  the  same  as  those  of  the  gemelli.* 


OF  THE  OliTURATOU  INTERNUS. 

1376.  This  muscle  is  almost  entirely  situated  within  the  pelvis. 
It  is  flat  and  triangular,  and  reflected  upon  itself  as  it  emerges 
from  the  pelvis,  to  proceed  to  the  upper  and  posterior  part  of  the 
thigh.  It  arises,  by  rather  indistinct  aponeurotic  fibres,  from  the 
posterior  surface  of  the  pubes,  within  and  above  the  obturator  hole, 
from  the  obturator  ligament  (638)  excepting  towards  the  aperture 
through  which  the  obturator  vessels  and  nerve  pass,  where  it  is 
connected  with  a  small  fibrous  arch,  and  from  the  bony  surface 
which  separates  the  obturator  hole  from  the  sciatic  notch,  immedi- 
ately beneath  the  upper  strait  of  the  pelvis.  Arising  from  all 
these  points,  the  fleshy  fibres  converge,  and  descend  to  below  the 
sciatic  spine.  But  before  they  reach  that  point,  four  or  five  dis- 
tinct, isolated,  tendinous  slips,  occupying  at  first  the  interior  of  the 
muscle,  appear  upon  its  outer  surface,  approach  each  other,  and  at 
length  turn  outwards  over  the  edge  of  the  small  sciatic  notch, 
as  over  a  pulley,  where  they  are  lodged  each  in  a  small  groove  in- 
crusted  with  cartilage.  On  emerging  from  the  pelvis,  these  slips 
unite  into  a  thick  and  flat  tendon,  which  is  horizontal,  separated 
from  the  fleshy  fibres,  situated  between  the  two  gemelli,  confound- 
ed with  their  tendons  and  inserted  along  with  them,  into  the  cavity 
of  the  trochanter,  between  the  pyramidalis  and  obturator  externus, 

1377-  The  outer  surface  of  this  muscle  is  applied  within  the 
pelvis  against  the  os  innominatum  and  obturator  ligament.  Ex- 
ternally of  that  cavity,  it  is  covered  by  the  sciatic  nerve  and  glvitse- 
us  maximus.  Its  inner  surface  corresponds  to  the  outer  lamina  of 
the  pelvic  fascia  (1313),  and  passes  over  the  capsule  of  the  hip 
joint. 

1378.  Synovial  Bursa.  Where  the  obturator  muscle  turns 
over  the  sciatic  notch  there  is  a  synovial  capsule,  plentifully  mois- 
tened, which  covers  the  cartilage  with  whicli  that  notch  is  incrust- 
ed,  and  is  reflected  over  the  slips  of  the  tendon,  and  a  little  over 
the  outer  surface  of  the  muscle,  especially  at  its  outer  part. 

1379.  It  rotates  the  thigh  outwards,  and  abducts  it. 

*  NonnunquaTn  deest.  Soemm.  1.  c.  torn.  iii.  p.  ?86.  Albiniis  Plist,.  muse.  hom. 
p.  530.  ,Jc  I'ai  vii  manquer  chez  lai  sujet  doiit  les  muscles  jumeaiix  avaieiit  uiie 
force  extraordinaire.  Meckel  op.  cit.    Tom.  ii.  p.  195. 
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OF  THE  OJiTUliATOR  EXTERNUS. 

1380.  Situated  at  the  upper  and  inner  part  of  the  thigh,  and 
of  the  form  of  a  flattened  conoid,  this  muscle  arises  from  the  lamina 
of  the  OS  innominatum  which  limits  the  obturator  hole  anteriorly, 
and  from  the  inner  part  of  the  anterior  surface  of  its  ligament. 
From  thence,  it  descends  outwards,  becoming  narrower,  then  as- 
cends behind  the  neck  of  the  femur,  where  its  fleshy  fibres  termin- 
ate upon  a  tendon,  which  comes  from  several  slips  that  had  existed 
in  the  substance  of  the  muscle,  contracts,  becomes  thicker,  and  is 
inserted  into  the  cavity  of  the  trochanter  beneath  the  inferior  ge- 
mellus, after  contracting  strong  adhesions  with  the  capsular  liga- 
ment of  the  hip  joint. 

1381.  Its  anterior  surface,  which  is  inclined  downwards,  is 
covered  by  the  pectineus,  the  adductors,  and  quadratus.  Thejws- 
terior  is  applied  upon  the  os  innominatum,  the  obturator  ligament, 
from  wliich  it  is  separated  by  cellular  tissue  externally,  and  upon 
the  fibrous  ca]?sule  of  the  hip-joint.  Its  icpper  edge  corresponds 
internally  to  the  obturator  nerve  and  vessels.  The  loiver  edge  is 
placed,  also  internally,  above  the  attachment  of  the  adductor  mag- 
nus. 

1382.  This  muscle  rotates  the  thigh  outwards,  and  draws  it  to- 
Vi'ards  the  other.  '• 

1383.  For  the  dissection  of  the  muscles  of  the  haunch,  put  the 
subject  on  its  belly,  and  place  a  block  under  the  pubes,  so  as  to 
bend  the  thigh  on  the  pelvis ;  then  make  a  longitudinal  incision 
through  the  skin  along  the  sacrum,  and  another  tiom  the  middle  of 
this  one  obliquely  downwards  to  a  little  below  the  trochanter  major, 
at  which  point  turn  the  incision  right  downwards  for  the  space  of 
two  inches.  The  skin,  fat,  and  thin  fascia  covering  the  muscle 
being  thus  cut  through,  they  are  to  be  dissected  upwards  and 
downwards  from  the  incision  in  the  direction  of  the  fibres  of  the 
muscle,  which  are  stretched  by  rotating  the  foot  inwards.  By  re- 
moving the  iTpper  flap  entirely  from  the  dorsum  of  the  ileum  the 
anterior  part  of  the  gluteus  medius,  which  is  covered  by  the  fascia 
lata,  will  be  exposed. 

The  upper  and  anterior  edge  of  the  gluteus  maximus  is  inti- 
mately connected  with  this  fascia,  great  care  is  therefore  necessary 
in  raising  it,  which  may  be  done,  first,  by  separating  this  connex- 
ion, then  dissecting  it  off  from  the  surface  of  the  gluteus  medius, 
detaching  it  at  the  same  time  from  its  origins  from  the  posterior 
part  of  the  crest  of  the  ileum,  and  from  the  sacrum.  The  muscle 
is  now  to  be  thrown  down  towards  its  insertion  into  the  thigh, 
when  the  gluteus  medius  and  the  rotating  muscles  of  the  hip  will 
come  into  view. 

The  fascia  covering  the  anterior  part  of  the  gluteus  medius  be- 
ing raised,  this  muscle  will  be  wholly  exposed :  it  may  now  be  re- 
moved to  show  the  gluteus  minimvis. 
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The  pyriformis,  gemelli,  the  tendon  of  the  obturator  internus 
and  quadratus  femoris  are  to  be  freed  from  cellular  tissue,  and  se- 
parated from  each  other,  but  the  obturator  internus  cannot  be  all 
examined  until  a  section  of  the  pelvis  is  made,  when  the  attach- 
ment of  the  pyriformis  to  the  sacrum  will  be  also  seen.  To  see 
the  obturator  externus  :  the  inferior  part  of  the  psoas,  the  pectine- 
us,  and  the  adductors,  require  to  be  raised  from  the  fore  part  of 
the  thigh,  and  the  quadratus  femoris  from  the  back  part. 


MUSCLES  OF  THE  POSTERIOR  PART  OF  THE  THIGH. 

OF  THE  BICErS  FLEXOR  CRURIS. 

1384.  The  Biceps  (Biceps  femoris)  is  simple  below,  and  sepa- 
rated above  into  tv/o  bundles  :  of  these,  one  is  longer  and  rounded, 
and  attached  to  the  upper  and  outer  part  of  the  tuber  ischii  by  a 
tendon,  common  to  it  and  the  semi-tendinosus  (1387)?  which  after- 
wards degenerates  into  an  aponeurosis  extending  to  the  middle  of 
the  tMgh  ;  this  bundle  descends  from  thence  outwards,  becoming 
larger,  and  is  incorporated  with  the  other  bundle,  which  is  shorter, 
flattened,  quadrilateral,  broader  at  the  middle  than  the  extremi- 
ties, and  attached  by  short  aponeuroses  to  a  large  portion  of  the 
outer  lip  of  the  linea  aspera,  between  the  adductor  muscles  and 
vastus  externus,  from  which  it  is  separated  by  a  lamina  of  the  fas- 
cia lata.  The  two  portions  of  the  muscle  are  connected  by  means 
of  an  aponeurosis,  commencing  very  high  upon  the  first,  and  ter- 
minate in  a  common  tendon,  which  is  accompanied  very  low  by 
the  fibres  of  the  second.  This  tendon  bifurcates  to  be  inserted  in- 
to the  top  of  the  fibula,  embracing  the  lower  extremity  of  the  ex- 
ternal lateral  ligament  of  the  knee  joint  (717)-  The  anterior 
branch  of  this  bifurcation,  which  is  smaller  than  the  other,  sends 
off  a  prolongation  which  passes  over  the  upper  articulation  of  the 
tibia  and  fibula  ;  the  posterior  branch  contributes  to  the  formation 
of  the  aponeurosis  of  the  leg. 

1385.  The  posterior  surface  of  this  muscle  is  covered  by  the 
glutoeus  maximus  arid  fascia  lata.  The  anterior  lies  upon  the 
semi-membranosus,  vastus  externus,  and  adductor  magnus  muscles, 
the  sciatic  nerve,  the  femur,  and  the  external  lateral  ligament  of 
the  knee.  The  long  portion  moreover  covers  the  short,  which  is 
applied  upon  the  external  superior  articular  artery,  and  the  external 
head  of  the  gastrocnemius.  Its  inner  edge  concurs  with  the  semi- 
membranosus muscle  (1391)  to  form  the  ham. 

1386.  This  muscle  bends  the  leg  upon  the  thigh,  or  the  latter 
upon  the  leg.  Its  long  portion  is  capable  of  extending  the  thigh 
upon  the  pelvis,  or  of  keeping  the  pelvis  erect.  It  also  rotates  the 
leg  outwards. 
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OF  THE  SEMI-TENDINOSUS. 

1387-  l^^is  muscle  is  very  long,  slender,  tendinous,  and  round- 
ed  below ;  thin,  fleshy,  flattened,  and  broader  above.  It  is  extend- 
ed obliquely  at  the  back  part  of  the  thigh,  and  arises  behind  the 
serai-raembranosus,  from  the  tuberosity  of  the  ischium,  by  a  mem- 
braneous tendon,  which,  for  the  extent  of  about  three  inches,  is 
common  to  it  and  the  long  portion  of  the  biceps.  The  fleshy  fibres 
arise  from  the  anterior  surface  of  this  tendon,  and  descend  in  a 
converging  manner  a  little  obliquely  inwards  ;  the  bundle  which 
they  form,  contracting  and  becoming  thicker;  when  it  has  arrived 
at  the  middle  part  of  the  thigh,  after  being  generally  traversed  by 
an  aponeurotic  intersection,  it  changes  into  a  tendon,  at  first  con- 
cealed among  the  fleshy  fibres,  then  appearing  at  the  inner  side, 
and  at  length  becoming  free,  slender,  and  round,  which  descends 
behind  the  inner  side  of  the  knee  joint,  between  the  internal  head 
of  the  gastrocnemius  and  semi-membranosus,  turns  forward  upon 
the  tibia,  becomes  broader,  and  is  united  to  the  posterior  edge  of 
the  tendon  of  the  gracilis,  as  well  as  with  the  inner  surface  of  that 
of  the  sartorius  (1332),  to  terminate  with  them  upon  the  tibia. 

1388.  Its  posterior  surface  is  immediately  covered  by  the  fascia 
lata,  and  a  little  at  its  upper  part  by  the  glutaeus  maximus.  The 
anterior  is  applied  upon  the  semi-membranosus  and  adductor  mag- 
nus. 

1389-  A  bursa  mucosa  occurs  between  its  vipper  part  and  the 
biceps  and  semi-membranosus,  and  another  at  its  lower  part  between 
the  internal  lateral  ligament  of  the  knee,  and  its  tendon  united  with 
those  of  the  sartorius  and  gracilis. 

1390.  It  bends  the  leg,  and  turns  it  inwards  by  rotation.  It 
also  bends  the  thigh  upon  the  leg.  In  standing  it  keeps  the  pelvis 
erect,  and  sometimes  even  contributes  to  draw  it  backwards. 


OF  THE  SEMI-MEMBRANOSUS. 

1391.  Placed  beneath  the  preceding  muscle,  flat,  thin,  narrow, 
and  aponeurotic  in  its  upper  third,  broader,  thicker,  quadrilateral, 
and  fleshy  in  the  rest  of  its  extent,  excepting  at  the  very  lowest 
part,  where  it  is  rounded,  this  muscle  arises  from  the  tuber  ischii, 
behind  the  quadratus  and  before  the  semi-tendinosus  and  biceps, 
by  a  flat  tendon,  whose  outer  edge  is  much  thicker  than  the  inner, 
which  descends  very  low  upon  the  outer  and  back  part  of  the  fleshy 
body,  to  be  afterwards  concealed  in  its  substance.  The  fleshy 
fibres  are  short  and  parallel,  and  directed  obliquely  inwards ; 
they  form  a  pretty  long  bundle,  thin  at  its  extremities,  and  thick 
in  the  middle,  and  terminate  successively  in  a  tendon  which  oc- 
cupies their  inner  edge.  This  tendon,  which  is  isolated  behind 
the  knee  joint,  thick  and  round,  is  contiguous  anteriorly  with  that 
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of  the  external  head  of  the  gastrocnemius,  from  which  it  is  sepa- 
rated by  a  synovial  capsule,  and  divides  into  three  portions :  the 
outer,  which  is  thin  and  narrow,  ascends  obliquely  backwards  and 
outwards  upon  the  synovial  capsule  of  the  knee  joint,  which  it  con- 
tributes to  strengthen,  and  is  attached  above  the  outer  condyle  of 
the  femur ;  the  middle  portion,  v/hich  is  broad  and  thick,  is  at- 
tached to  the  back  part  of  the  internal  tuberosity  of  the  tibia,  and 
sends  a  very  distinct  aponeurotic  expansion  over  the  popliteus ; 
the  inner  portion,  which  is  larger  and  rounded,  descends  from  be- 
hind forwards  over  the  internal  tuberosity  of  the  tibia,  and  is  in- 
serted into  it.  It  is  contained  by  a  fibrous  sheath  which  is  lined 
by  a  very  delicate  synovial  membrane. 

1392.  Its  posterior  surface  is  covered  by  the  biceps  and  semi- 
tendinosus,  and  by  the  fascia  lata.  The  anterior  covers  the  quadra- 
tus,  from  which  it  is  separated  by  a  bursa  mucosa,  the  adductor 
magnus  and  internal  head  of  the  gastrocnemius,  the  popliteal  artery, 
and  the  knee  joint.  Its  outer  edge  is  accompanied  by  the  sciatic 
nerve,  and  concurs  with  the  biceps  to  form  the  cavity  of  the  ham. 
The  inner  edge  is  partly  covered  by  the  gracilis  and  the  fascia  lata. 

1393.  Its  uses  are  the  same  as  those  of  the  preceding  muscle. 

1394.  The  biceps,  semitendinosus,  and  semimembranosus  muscles 
are  exposed,  first  by  removing  the  skin  covering  the  fascia  lata 
of  the  back  part  of  the  thigh,  then  dissecting  the  latter  off  from 
the  surface  of  the  muscles  in  question,  which  are  stretched  by 
bending  the  thigh  on  the  pelvis  and  extending  the  leg. 


MUSCLES  OF  THE  LEG  AND  FOOT. 
Anterior  Region  of  the  Leg. 

OF  THE  TIBIALIS  ANTICUS. 

1395.  The  tibialis  anticus  is  a  long,  thick,  fleshy  muscle,  of 
the  form  of  a  triangular  prism  above,  slender  and  tendinous  below. 
It  arises  from  the  external  tuberosity  and  upper  half  of  the  outer 
surface  of  the  tibia  by  short  aponeurotic  fibres,  from  the  upper  and 
fore  part  of  the  interosseous  ligament,  from  an  aponeurotic  parti- 
tion which  separates  it  from  the  extensor  digitorum,  and  from  the 
upper  part  of  the  inner  surface  of  the  aponeurosis  of  the  leg.  From 
these  origins  it  descends  obliquely  inwards  and  forwards,  becoming 
at  first  a  little  thicker  and  then  diminishing  ;  when  it  has  arrived 
below  the  middle  third  of  the  leg,  it  terminates  by  a  flat  and 
pretty  strong  tendon,  which  existed  for  a  long  time  among  the 
fleshy  fibres,  and  upon  their  anterior  surface,  into  which  they  are 
inserted  like  the  barbs  of  a  feather  into  its  shaft.  This  tendon  de- 
scends before  the  anterior  extremity  of  the  tibia,  passes  over  the 
ankle  joint,  is  engaged  in  a  sort  of  groove  of  the  anterior  annular 
ligament  of  the  tarsus,   where  it  is  invested  by  a  small  synovial 
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bursa,  proceeds  from  behind  forwards,  and  from  without  inwards 
over  the  back  of  the  foot,  becomes  broader,  and  arrives  at  the  inner 
side  of  the  internal  cuneiform  bone,  where  it  divides  into  two  por- 
tions :  the  posterior  of  which  is  larger,  slides  over  the  bone  by 
means  of  a  small  synovial  membrane,  and  is  inserted  at  its  base  ; 
while  the  other,  which  is  anterior  and  smaller,  is  attached  to  the 
inner  and  lower  part  of  the  posterior  extremity  of  the  first  meta- 
tarsal bone. 

1396.  The  anterior  surface  of  this  muscle  is  covered  by  the 
tibial  aponeurosis  to  which  it  adheres  above,  by  the  annular  liga- 
ment of  the  tarsus,  and  by  the  dorsal  aponeurosis  of  the  foot ;  the 
inner  is  applied  upon  the  outer  surface  of  the  tibia ;  the  outer 
corresponds  to  the  extensor  communis  digitorum  above,  and  the 
extensor  proprius  poUicis  below,  from  which  it  is  separated  poste- 
riorly by  the  anterior  tibial  nerve  and  vessels.  Its  posterior  edge 
covers  the  interosseous  ligament,  the  tibia,  the  tibio-tarsal  articula- 
tion, and  the  upper  and  inner  part  of  the  tarsus. 

1397-  The  tibialis  anticus  bends  the  foot  upon  the  leg,  and 
directs  its  point  inwards  at  the  same  time  that  it  raises  its  inner 
edge.  It  also  bends  the  leg  upon  the  loot,  and  prevents  it  from 
falling  backwards  in  the  standing  posture. 


OF  TI[E  EXTENSOR  PllOPIlIUS  POLLICIS  PEDIS. 

1398.  This  muscle  is  fleshy,  broad,  thick,  and  transversely  flat- 
tened above,  slender  and  tendinous  below,  and  is  situated  to  the 
outside  of  the  preceding.  It  arises,  by  short  aponeuroses,  from 
the  fore  part  of  the  inner  surface  of  the  fibula,  over  an  extent  of 
five  or  six  inches  proceeding  from  the  lower  part  of  its  upper  third, 
and  from  the  neighbouring  region  of  the  interosseous  ligament  (730). 
From  thence,  the  fleshy  fibres  descend  forwards  parallel  to  each 
other,  forming  a  bundle  which  is  broader  in  the  middle  than  at  its 
extremities ;  they  are  all  about  two  inches  in  length,  and  termi- 
nate successively  upon  a  tendon  which  separates  from  them  toward 
the  ankle,  passes  into  a  particular  groove  beneath  the  annular  liga- 
ment of  the  tarsus,  runs  along  the  inner  edge  of  the  foot,  slides 
over  the  first  phalanx  of  the  great  toe,  with  v/hich  it  is  connected 
by  two  fibrous  expansions,  and  is  at  length  inserted  into  the  last 
phalanx,  over  which  it  is  expanded.  This  tendon,  v/hich  is  broader 
near  its  insertion  and  upon  the  tarsus  than  in  the  rest  of  its  course, 
is  surrounded  by  a  synovial  capsule  whilst  passing  under  the  annu- 
lar ligament. 

1399.  The  inner  surface  of  this  muscle  corresponds  to  the 
tibialis  anticus,  and  to  the  anterior  tibial  nerve  and  vessels.  The 
outer  surface  is  applied  against  the  extensor  communis  digitorum. 
Its  anterior  edge  is  concealed  above  between  the  tibialis  anticus 
and  extensor  digitorum,  and  covered  below  by  the  tibial  apon- 
eurosis and  the  skin.     The  posterior  edge  lies  upon  the  fibula,  the 
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interosseous  ligament,  the  tibia,  tlie  anterior  tibial  artery,  the  ankle 
joint,  and  the  back  of  the  foot  and  great  toe. 

1400.  This  muscle  extends  the  last  phalanx  of  the  great  toe 
upon  the  first,  and  the  latter  upon  the  first  metatarsal  bone.  It 
also  bends  the  foot  upon  the  leg,  or  the  leg  upon  the  foot. 


OF  THE  EXTENSOR  LONGUS  COMMUNIS  DIGITORUM  PEDIS. 

1401.  Elongated,  thin,  transversely  flattened,  simple  and  fleshy 
above,  divided  into  four  tendons  below,  this  muscle  arises  from  the 
external  tuberosity  of  the  tibia,  between  the  tibialis  anticus  and 
peroneus  longus,  from  the  two  aponeurotic  partitions  which  sepa- 
rate it  from  each  of  these  muscles,  from  the  anterior  ligament  of 
the  upper  articulation  of  the  tibia  and  libula,  (72^),  from  the  in- 
terosseous ligament,  from  the  fore  part  of  the  fibula  over  a  space 
of  five  or  six  inches,  and  from  the  tibial  aponeurosis  at  the  upper 
part  of  its  inner  surface.  The  fleshy  fibres  proceeding  from  these 
diflerent  insertions  follow  various  directions.  The  upper  are  ver- 
tical, the  lower  more  and  more  oblique  ;  they  form  a  mass  which 
descends  obliquely  inwards,  and  is  larger  in  the  middle  than  at  its 
extremities ;  they  are  all  inserted  into  a  tendon  which  is  at  first 
concealed  in  their  substance,  and  appears  upon  their  anterior  sur- 
face about  the  middle  of  the  leg,  being  accompanied  by  them  pos- 
teriorly as  far  as  the  annular  ligament  of  the  tarsus.  Long  before 
arriving  there,  the  fleshy  fibres  and  the  tendon  are  divided  into 
three  contiguous  portions,  which  pass  beneath  it  in  a  groove  in- 
vested with  a  very  distinct  synovial  capsule,  which  is  common  to 
them  with  the  tendon  of  the  peroneus  tertius  (1404).  At  this 
moment,  the  inner  portion  bifurcates,  so  that  upon  the  back  of  the 
foot  there  are  perceived  four  tendons  which  separate  from  each 
other,  directing  themselves  toward  the  four  last  toes,  and  crossing 
the  direction  of  the  extensor  brevis  digitorum ;  the  inner  is  ob- 
viously stronger  than  the  others,  and  the  outer  frequently  receives 
a  fibrous  prolongation  from  the  tendon  of  the  peroneus  brevis. 
Arrived  upon  the  upper  surface  of  the  phalanges,  the  first  three 
are  united  with  the  inner  edge  of  the  tendons  of  the  extensor  brevis 
digitorum,  and  they  are  all  strengthened  by  a  prolongation  of  the 
tendons  of  the  lumbricales  and  interossei.  They  then  become 
broader,  and  form  a  sort  of  aponeurosis  which  covers  the  whole  up- 
per surface  of  the  toes,  dividing  and  terminating  precisely  in  the 
same  manner  as  the  tendons  of  the  extensor  communis  digitorumi 
manus  (1187)- 

1402.  The  anterior  edge  of  this  muscle  is  covered  by  the  tibial 
aponeurosis  to  which  it  adheres  above,  the  annular  ligament  of  the 
tarsus,  and  the  skin.  The  posterior  covers  the  fibula,  the  inter- 
osseous ligament,  the  tibia,  the  ankle-joint,  the  extensor  brevis  di- 
gitorum, and  the  toes.  The  inner  corresponds  to  the  tibialis  anti- 
cus and  extensor  proprius  poilicis,  and  is  united  above  with  the 
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former.  The  outer  is  confounded  above  with  the  peroneus  longus, 
at  the  middle  with  the  peroneus  brevis,  and  below  with  the  pero- 
neus tertius. 

1403.  It  extends  the  three  phalanges  of  the  last  four  toes,  and 
bends  the  foot  on  the  leg,  or  the  leg  on  the  foot. 


OF  THE  PERONEgS  TEUTIUS. 

1404.  This  muscle  does  not  exist  in  all  subjects.  It  is  situated 
at  the  anterior  and  inferior  part  of  the  leg,  and  is  of  an  elongated 
form,  thin  and  compressed.  It  arises  from  the  lower  third  of  the 
fore  part  of  the  fibula,  the  interosseous  ligament,  and  an  aponeu- 
rotic partition  which  separates  it  from  the  peroneus  brevis.  From 
thence  it  descends  a  little  inwards,  confounded  in  a  great  part  of 
its  extent  with  the  preceding  muscle,  and  degenerates  into  a  ten- 
don which  lies  at  first  upon  its  anterior  surface,  then  becoming 
isolated,  passes  under  the  annular  ligament  of  the  tarsus,  in  the 
same  groove  with  those  of  the  extensor  communis,  turns  outwards 
on  the  back  of  the  foot,  crosses  the  course  of  the  extensor  brevis 
digitorum  pedis,  becomes  broader,  and  is  converted  into  an  apon- 
eurosis which  is  inserted  at  the  outer  edge  of  the  posterior  extre- 
mity of  the  fifth  metatarsal  bone,  and  into  the  neighbouring  part 
of  its  body,  sending  a  prolongation  to  the  outer  tendon  of  the  pre- 
ceding muscle. 

1405.  The  outer  surface  of  this  muscle,  which  is  directed  a  little 
forwards,  is  covered  by  the  aponeurosis  of  the  leg ;  the  inner  is 
confounded  with  the  extensor  communis  digitorum.  It  covers  in 
the  foot  the  extensor  brevis  digitorum  pedis  and  the  first  metatar- 
sal bone.  Its  posterior  edge  is  applied  upon  the  fibula  and  inter- 
osseus  ligament,  and  is  united  with  the  peroneus  brevis. 

1406.  It  bends  the  foot  upon  the  leg,  raising  its  outer  edge.  It 
may  also  bend  the  leg  on  the  foot. 


Dorsal  Region  of  the  Foot. 

OF  THE  EXTENSOR  BREVIS  DIGITORUM  PEDIS. 

1407-  This  is  a  broad  flat  muscle,  thin  and  fleshy  behind,  ter- 
minated anteriorly  by  four  tendons.  It  arises  from  the  upper  sur- 
face of  the  calcaneum,  before  the  groove  Avhich  lodges  the  tendon 
of  the  peroneus  brevis,  from  the  external  ligament  of  the  calca- 
neum and  astragalus  (746),  and  from  the  annular  ligament  of  the 
tarsus  (1326),  proceeds  forwards  and  inwards,  increasing  in 
breadth,  and  soon  divides  into  four  portions,  the  two  inner  of  which 
are  larger  and  shorter.  Each  of  these  portions  is  terminated  by  a 
thin  and  flat  tendon,  at  first  concealed  among  the  fleshy  fibres,  but 
afterwards  isolated.     These  tendons  cross  the  direction  of  those  of 
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the  extensor  longus,  passing  under  tl)em,  nnd  traversing  the  meta- 
tarsus obliquely.  The  first,  on  arriving  at  the  articulation  of"  the 
metatarsus  with  the  phalanx  of  the  great  toe,  becomes  broader  and 
is  inserted  at  the  upper  part  of  the  posterior  extremity  of  its  first 
phalanx.  The  other  three  pass  over  the  upper  surface  of  the 
first  phalanges  of  the  second,  third,  and  fourth  toes,  and  join  the 
outer  edge  of  the  tendons  of  the  extensor  longus  muscle  to  termi- 
nate along  with  them.     (1401). 

1408.  The  'iqjper  surface  of  this  muscle  is  covered  by  a  very 
thin  aponeurotic  lamina,  extended  over  the  back  of  the  foot,  and 
by  the  tendons  of  the  extensor  iongus  digitorum  pedis.  The  infe- 
rior surface  covers  tlie  tarsus,  the  metatarsus,  the  interossei  dor- 
sales  muscles,  and  tlic  phalanges. 

1409.  It  extends  the  first  four  toes,  and  directs  them  a  little 
outwards. 

1410.  The  muscles  of  the  anterior  part  of  the  leg  and  dorsum 
of  the  foot  are  dissected,  first  by  removing  the  skin  from  the  apo- 
neurosis covering  them,  and  then  this  latter  from   their  surfaces. 

The  muscles  of  the  leg  are  now  to  be  separated  from  each  other, 
and  the  tendons  of  the  extensor  communis  longus  digitorum  remo- 
ved from  the  back  of  the  foot,  to  show  the  extensor  brevis. 


Peroneal  Region. 

OF  THE  PERONEUS  LONGUS. 

1411.  The  Peroneiis  longus  is  placed  at  the  outer  part  of  the 
leg,  and  under  the  sole  of  the  foot.  It  is  very  long  and  narrow, 
fleshy  and  of  the  form  of  a  triangular  prism  al)ove,  terminated  be- 
low by  a  slender  tendon.  It  arises  from  the  upper  part  of  the  ti- 
bial aponeurosis,  the  upper  third  of  the  outer  surface  of  the  fibula, 
a  small  part  of  the  tibia,  two  aponeurotic  partitions  which  are 
placed  between  it  and  the  soleus  and  flexor  longus  pollicis,  on  the 
one  hand,  and  the  extensor  communis  digitorum  on  the  other.  It 
descends  at  first  a  little  obliquely  backwards,  enlarging  in  the  mid- 
dle, and  is  terminated  by  a  tendon  which  commences  very  high 
upon  its  outer  and  anterior  side,  and  only  becomes  free  about  two 
thirds  down  the  leg.  This  tendon  continues  to  run  along  the 
fibula,  directing  itself  however  a  little  backwards,  and  behind  the 
external  malleolus  enters  a  groove,  common  to  it  with  that  of 
the  peroneus  brevis,  in  which  it  is  kept  down  by  a  ligamentous 
bridle :  the  synovial  capsule  which  it  contains  is  common  to  the 
two  tendons,  to  the  ligamentous  bridle  itself,  the  inner  surface  of 
the  external  lateral  ligament  (7^8),  and  the  groove  of  the  fibula. 
Beneath  the  malleolus  it  quits  the  tendon  of  the  peroneus  brevis, 
and  passes  into  a  groove  on  the  outer  surface  of  the  calcaneum, 
where  it  is  again  kept  down  by  a  particular  fibrous  sheath,  but 
lined  by  the  same  synovial  membrane,  which  forms  a  cul-de-sac  to- 


MUSCLES  OF  THE  INFERIOR  EXTREMITIES.  381 

wards  the  os  cuboides.  It  then  turns  over  the  side  of  that  bone, 
penetrates  into  tlie  deep  groove  which  it  presents,  and  is  there 
bound  down  by  another  ligamentous  sheath,  which  also  contains  a 
distinct  synovial  membrane.  It  then  directs  itself  inwards  and  for- 
wards, and  is  inserted  upon  the  lower  and  outer  part  of  the  poste- 
rior extremity  of  the  first  metatarsal  bone.  A  sesamoid  bone  is 
often  met  with  in  its  substance,  to  the  outside  of  the  os  cuboides, 
and  another  is  occasionally  observed  behind  the  malleolus  externus, 
or  along  the  calcaneum. 

1412.  In  the  leg,  the  oiitei'  surface  of  the  peroneus  longus  is 
covered  by  the  tibial  aponeurosis ;  the  inner  is  applied  upon  the 
fibula,  and  the  extensor  digitorum  communis  and  peroneus  brevis ; 
the  posterior  corresponds  above  to  the  soleus,  and  is  united  below 
to  the  flexor  longus  pollicis.  The  various  relations  of  this  tendon 
have  already  been  sufficiently  noticed. 

1413.  It  extends  the  foot  on  the  leg,  turning  its  point  outwards, 
and  raising  its  outer  edge.  It  also  acts  upon  the  leg,  which  it  ex- 
tends upon  the  foot. 

OF  THE  PERONEUS  BREVIS. 

1414.  It  has  the  same  form  as  the  preceding  muscle,  but  is  not 
so  long.  It  arises,  by  short  aponeuroses,  from  the  lower  half  of 
the  outer  surface  of  the  fibula,  and  from  two  aponeurotic  partitions, 
which  separate  it  anteriorly  from  the  peroneus  tertius  and  ex- 
tensor communis  digitorum,  and  posteriorly  from  the  flexor  lon- 
gus digitorum.  It  descends  a  little  obliquely  outwards,  and,  at 
the  lower  part  of  the  leg,  degenerates  into  a  tendon  which  had 
commenced  very  high  upon  its  outer  side.  Behind  the  malleolus 
externus,  the  tendon  enters  a  groove,  common  to  it  and  the  pero- 
neus longus  (1411),  in  passing  through  which  it  becomes  broader. 
On  emerging,  it  contracts,  becomes  rounded,  leaves  the  tendon  of 
the  peroneus  longus,  passes  above  it  over  the  outer  surface  of  the 
calcaneum,  where  it  is  separated  from  it  by  a  fibrous  partition,  be- 
comes broad  a  second  time,  and  is  inserted  at  the  upper  part  of  the 
posterior  extremity  of  the  fifth  metatarsal  bone,  freqviently  sending 
a  prolongation  to  the  extensor  tendon  of  the  little  toe. 

1415.  Its  outer  svrface  is  covered  by  the  peroneus  longus  and 
tibial  aponeurosis.  The  inner  covers  the  fibula,  and  corresponds 
to  the  extensor  digitorum  communis  and  peroneus  tertius,  and  at 
its  lowest  part  to  the  flexor  longus  pollicis.  The  synovial  mem- 
brane which  envelopes  its  tendon  and  that  of  the  preceding  muscle 
behind  the  malleokis,  is  prolonged  into  the  particular  slieath  which 
contains  it  alone  opposite  the  calcaneum,  so  that  it  seems  bifur- 
cated at  its  lower  part. 

1416.  It  extends  the  leg  and  foot  mutually  upon  each  other, 
raising  the  outer  edge  of  the  latter  a  little. 

1417.  To  expose  the  two  peronei  muscles,  continue  the  last  dis- 
section to  the  outside  of  the  leg  and  foot,  separate  the  peroneus 
longus  from  the  peroneus  brevis,  and  trace  the  tendon  of  tisc  latter 
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to  its  insertion,  but  the  tendon  of  tlie  former  cannot  be  followed 
until  the  dissection  of  the  sole  of  the  foot. 


Posterior  and  Superficial  Region  of  the  I^eg. 

OF  THE  GASTROCNEMIUS. 

1418.  The  Gastrocnemius^  {Gemellus)^  is  composed  of  two 
fleshy  masses,  called  the  outer  and  inner  heads,  resembling  each 
other  in  form,  separated  above,  and  united  below  by  means  of  a 
common  aponeurosis.  Their  direction  is  nearly  vertical,  and  their 
form  approaching  to  elliptical ;  they  are  convex  behind,  flat  before. 
The  inner  is  always  larger,  and  descends  lower  than  the  outer.  The 
latter  arises  from  the  back  part  of  the  outer  condyle  of  the  femur, 
by  a  pretty  strong  tendon-f*  which  descends  on  the  outer  edge  of 
the  muscle  over  an  extent  of  about  two  inches,  and  then  degene- 
rates into  an  aponeurosis  which  descends  very  low  upon  its  pos- 
terior surface.  The  inner  arises  from  the  back  and  upper  part  of 
the  inner  condyle  of  the  femur,  by  a  broader  and  thicker  tendon, 
which  descends  upon  its  inner  edge,  and  becomes,  in  like  manner, 
converted  into  an  aponeurosis.  The  fleshy  fibres  arise  from  these 
two  tendons  and  their  aponeuroses  ;  they  are  rather  short,  pass  ob- 
liquely downwards  and  forwards,  and  terminate  successively  on  the 
posterior  surface  of  a  broad  aponeurosis,  which  is  at  first  divided 
so  as  to  correspond  to  each  bundle,  and  then  becomes  simple,  and 
unites  them  with  each  other  and  with  the  soleus,  but  much  sooner 
externally  than  internally. 

1419.  By  their  separation,  the  two  heads  contribute  to  the  for- 
mation of  the  hollow  of  the  ham.  The  inner  is  covered  above  by 
the  semi-membranosus,  and  in  the  rest  of  its  extent  by  the  apo- 
neurosis of  the  leg,  which  entirely  covers  the  outer.  Their  an- 
terior surface  is  applied  above  upon  the  condyles  of  the  femur, 
and  the  synovial  membrane  of  the  knee-joint,  which  lines  their 
tendons  a  little.  The  outer  is  in  connexion  at  this  place  with  the 
popliteus,  and  the  inner  with  the  semi-membranosus,  from  which 
it  is  separated  by  a  small  synovial  bag  of  an  oval  form,  and  plen- 
tifully supplied  with  moisture,  the  popliteal  artery,  and  the  popli- 
teus and  plantaris  muscles  :  In  the  rest  of  its  extent,  the  anterior 
surface  of  the  gastrocnemius  lies  upon  the  soleus. 

OF  THE  SOLEUS. 

1420.  Ttie  Soleus  X  \\  is  broad  and  thick  in  the  middle,  con- 
tracted at  the  extremities,  and  of  an  oval  form.     Three  distinct 

*  Tatflh^,  venter  ;  xv-zi/i-A,  crus. 

-f-  Non  raro  tendo  veiitris  externi  os  sesamoides  excipit.  Soemm.  De  Corp. 
Hum.  Fab.  torn.  iii.  p.  306. 

+  Solea.,  sole,  a  species  of  flounder. 

II  This  and  the  preceding  raiiscle  form  the  miiscnliis  surce  of  Soemmering',  which 
priiioipfilly  forms  the  calf  of  tlie  leg. 
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aponeuroses  give  rise  to  its  fleshy  fibres,  which  are  very  numerous. 
The  first,  which  is  broad  and  thin,  is  attached  to  the  upper  ex- 
tremity of  the  fibula,  and  to  its  outer  edge ;  it  descends  very  low 
upon  the  outer  edge  of  the  anterior  surface  of  the  rnviscle.  The 
second  is  a  kind  of  fibrous  arch,  whose  convexity  is  directed  down- 
wards, under  which  the  popliteal  vessels  pass  ;  it  unites  the  pre- 
ceding aponeurosis  to  the  third,  which  is  attached  to  the  posterior 
oblique  line  of  the  tibia,  and  the  middle  third  of  the  inner  edge  of 
that  bone,  and  is  expanded  over  the  inner  and  fore-part  of  the 
muscle.  From  these  origins,  the  fleshy  fibres  descend  in  a  con- 
verging manner,  and  terminate  sviccessively  at  the  fore-part  of  a 
broad  and  thin  aponeurosis  which  extends  over  their  posterior  sur- 
face, almost  from  their  upper  extremity,  and  sends  into  their  inte- 
rior a  sort  of  fibrous  partition  or  raphe,  into  which  they  are  insert- 
ed, like  the  barbs  of  a  feather  into  the  shaft.  Inferiorly,  this  apo- 
neurosis unites  with  that  of  the  gastrocnemius,  and  contributes  to 
form  the  tendo  Achillis. 

1 42 1 .  The  posterior  surface  of  the  soleus  is  covered  by  the  gas- 
trocnemius and  plantaris,  and  by  the  aponeurosis  of  the  leg.  Its 
anterior  surface  covers  the  peroneus  longus,  popliteus,  flexor 
longus  digitorum,  flexor  longus  poUicis,  and  tibialis  posticus  mus- 
cles, a  portion  of  the  posterior  surface  of  the  fibvila,  and  the  popli- 
teal, posterior  tibial,  and  fibular  vessels. 

1 422.  Of  the  Tendo  Achillis.  It  results  from  the  union  of  the 
inferior  aponeuroses  of  the  gastrocnemius  and  soleus  which  we 
have  just  described.  Narrower  and  more  rounded  in  the  middle 
than  at  its  extremities,  broader  at  its  upper  than  its  lower  part, 
formed  of  very  distinct  fibres,  it  descends  vertically  behind  the 
lower  part  of  the  leg,  where  it  forms  a  remarkable  prominence.  It 
slides  over  the  upper  half  of  the  posterior  surface  of  the  calcaneum, 
by  means  of  a  cartilaginous  surface  and  a  synovial  capsule,  and  is 
inserted  into  its  lower  half.  It  is  covered  posteriorly  by  the  skin ; 
anteriorly,  it  is  separated  from  the  muscles  of  the  posterior  and 
deep  region  of  the  leg  by  a  great  quantity  of  adipose  cellular  tis- 
sue, and  receives  fleshy  fibres  from  the  soleus  until  near  the  cal- 
caneum. 

1423.  The  gastrocnemius  and  soleus  extend  the  foot  upon  the 
leg,  and  the  leg  upon  the  foot.  The  gastrocnemius  by  itself  can 
bend  the  leg  and  thigh  on  each  other. 


OF  THE  PLANTARIS. 

1424.  This  muscle,  which  is  wanting  in  some  subjects,  is  long, 
thin,  narrow,  and  extremely  slender.  It  arises  by  a  small  tendon, 
behind  the  outer  condyle  of  the  femur,  from  the  posterior  ligament 
of  the  knee  joint,  and  from  the  tendon  of  the  outer  head  of  the  gas- 
trocnemius. It  forms  behind  the  joint  a  small  rounded  and  coni- 
cal fleshy  bundle,  which  descends  obliquely  inwards,  and,  after 
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passing  along  a  space  of  two  or  three  inches,  terminates  in  a  thin 
and  narrow  tendon,  which  passes  between  the  soleus  and  gastroc- 
nemius, and  about  the  lower  fourth  of  the  leg,  adheres  to  the  in- 
ner side  of  the  tendo  Achillis,  which  it  accompanies  to  the  calca- 
neum,  where  it  is  inserted  by  expanding. 

1425.  Its  posterior  surface  is  covered  by  the  gastrocnemius  and 
the  skin  ;  the  anterior  is  applied  upon  the  knee-joint,  its  posterior 
ligament  (719),  the  popliteal  vessels,  and  the  popliteus  and  soleus 
muscles. 

1426.  This  muscle  extends  the  foot  on  the  leg,  or  the  leg  on  the 
foot.     It  may  also  contribute  to  bend  the  leg  on  the  thigh. 


OF  THE  POPLITEUS. 

1427.  This  muscle  is  situated  at  the  upper  and  back  part  of 
the  leg,  and  behind  the  knee-joint.  It  is  short,  flat,  nearly  trian- 
gular, and  arises,  by  a  thick  and  strong  tendon,  upwards  of  an 
inch  in  length,  from  the  anterior  part  of  a  depression  that  is 
observed  upon  the  tuberosity  of  the  outer  condyle  of  the  femur, 
beneath  the  attachment  of  the  external  lateral  ligament  of  the 
knee-joint.  This  tendon,  which  is  embraced  anteriorly  by  the 
synovial  membrane  of  that  articulation,  adhering  to  the  external 
semilunar  cartilage,  is  converted  into  an  aponeurosis  which  descends 
for  some  extent  on  the  fore  part  of  the  muscle,  and  is  afterwards 
concealed  among  its  fleshy  fibres.  The  latter,  which  are  so  much 
the  longer  and  more  oblique  the  lower  they  are,  are  directed  down- 
wards and  inwards,  and  terminate  on  the  posterior  and  superior 
triangular  surface  of  the  tibia,  on  the  inner  edge  of  that  bone,  and 
on  a  thin  aponeurosis,  detached  from  the  tendon  of  the  semi-mem- 
branosus  (1391),  which  covers  it  posteriorly. 

1428.  The  'posterior  surface  of  this  muscle  is  covered  by  the 
gastrocnemius  and  plantaris  muscles,  the  popliteal  vessels,  and  the 
posterior  tibial  nerve.  The  anterior  is  applied  upon  the  articula- 
tion of  the  tibia  and  fibula,  the  tibialis  posticus  muscle,  and  the 
tibia.  Its  outer  edge,  which  is  longer  than  the  inner,  is  connected 
above  by  a  thin  membrane  with  the  upper  part  of  the  fibula  and 
the  soleus. 

1429-  This  muscle  bends  the  thigh  and  the  leg  upon  each 
other,  and  draws  the  point  of  the  foot  inwards,  making  the  tibia 
turn  upon  its  axis.*-f- 

*  Winslow  affirms  that  the  popliteus  does  not  assist  in  bending  the  knee-joint  ; 
of  the  correctness  of  this  opinion  every  anatomist  may  judge,  by  comparing  what  I 
have  said  when  describing  the  anatomy  of  the  thigh-bone,  with  the  reasons  assigned 
by  that  great  anatomist  in  his  "  Anatomical  Exposition." 

+  Duplex  visus  est.  Fabriciiis  ab  Aquapendente  de  motu  locali  aniraalium,  Cap. 
de  gressu,  in  Ej.  Opp.  omnib.  anat.  et  physiolog.  Lips.  1C87.  P.  359.  Soemm. 
1.  G;  torn.  iii.  p.  308. 
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Posterior  and  Deep  Region  of  the  Leg, 

OK  THE  FLEXOll   COMMUNIS   LONGUrf   DIUITOIIUM   PEDIS. 

1430.  This  muscle,  -which  is  extended  a'c  the  back  part  of  the 
leg  and  beneath  the  foot,  is  long,  flat,  broader  in  the  middle  than 
at  its  extremities,  fleshy  and  simple  above,  and  terminated  by  four 
tendons  below.     It  arises  from  the  posterior  surface  of  the  tibia, 
extending  from  its   upper  oblique   line  to  its  lower  fourth,  and 
from  an  aponeurotic  partition  which  is  common  to  it  with  the  tibia- 
lis posticus  and  flexor  longus  pollicis.     From  thence  it   descends 
obliquely  inwards,  at  iirst  increasing  a  little  in  size,  and  then  dimi- 
nishing.    Its  fleshy  fibres  are  ail  inserted  in  succession,  upon  the 
sides  of  a  tendon  which  prevails  for  some  time  internally  and  pos- 
teriorly, and  which  toward  the  lower  part  of  the  leg  is  abandoned 
by  them.     The  tendon  then  passes   behind  the  malleolus  inter- 
ims, in  a  groove  common  to  it  and  that  of  the  tibialis  posticus, 
from  which  it  is  however  separated  by  a  fibrous  septum,  and  behind 
which  it  is  placed.    These  two  tendons  are  kept  down  in  this  place 
by  a  sort  of  ligamentous  sheath,  fixed  to  the  groove  of  the  tibia, 
the  malleolus  internus,  the  astragalus,  and  under  the  small  tuber- 
osity   of  the   calcaneum  ;    internally   of  this  sheath,  two  distinct 
synovial  capsules  are  met  with,  one  for  each  tendon.     The  whole 
apparatus  is  continued  under  the  arch  of  the  calcaneum,  where  the 
tendon  sinks  to  advance  again  obliquely  from  behind  forwards  and 
from  within  outwards,  under  the  arch  of  the  foot,  crossing  at  first 
the  direction  of  the  flexor  longus  pollicis,  under  which  it  lies,  and 
communicating  with  its  tendon  by  a  fibrous  slip.     There  it  begins 
to  become  broad,  and  present  traces  of  four  divisions  ;   and  there 
also  it  gives  attachment  to  its  acQcssory  muscle.     Farther  on,  it 
divides  into  four  tendons,  thin  and  slender  compared  with  the  size 
of  the  toes  to  which  they  belong,  which  separate  from  each  other, 
give  origin  to  the  lumbricales  muscles,  issue  from  above  the  plantar 
aponeurosis  opposite  the  articulations  of  the  metatarsal  bones  and 
phalanges,  enter  beneath  the  toes  into  a  fibrous  sheath  precisely 
similar  to  that  of  the  fingers  (1166),  which  also  receives  the  ten- 
dons of  the  flexor  brevis  digitorum  pedis,  pass  through  the  slits  in 
these  tendons  opposite  the  middle  of  the  first  phalanges,  and  are 
attached  to  the  posterior  and  inferior  parts  of  the  third  phalanges 
of  the  last  four  toes. 

1431.  In  the  leg,  the  posterior  surface  of  this  muscle  is  covered 
by  the  soleus  muscle,  the  tibial  aponeurosis,  and  the  posterior  tibial 
artery.  The  atiterior  covers  the  tibia  and  the  tibialis  posticus 
muscle.  Its  outer  edge  is  connected  with  that  muscle,  and  with 
the  flexor  proprius  pollicis.  In  the  foot,  it  is  in  connexion,  by 
the  inferior  surface  of  its  tendons,  with  the  adductor  pollicis,  flexor 
brevis  digitorum,  and  abductor  minimi  digiti  muscles,  and  with  the 

2g 
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plantar  nerve ;  and  by  the  upper  surface^  with  the  deep-seated 
muscles  of  the  sole  of  the  foot. 

1432.  Its  uses  are  to  bend  the  three  phalanges  on  each  other, 
and  the  toes  on  the  metatarsus,  and  to  extend  the  foot  on  the  leg. 
It  acts  much  jn  standing.  - 


OF  THE  TIBIALIS  POSTICUS. 

1433.  Elongated,  flat,  much  thicker  above  than  below,  and  some- 
what of  the  form  of  a  triangular  prism,  this  muscle  bifurcates  at  its 
upper  part  to  allow  a  passage  to  the  anterior  tibial  vessels.  The 
outer  and  smaller  branch  of  this  bifurcation,  arises  from  the  inner 
and  back  part  of  the  fibula ;  the  other,  which  is  larger,  is  attached 
to  the  oblique  line  of  the  tibia,  to  its  posterior  surface,  and  to  the 
interosseous  ligament.  From  thence  the  muscle  descends  at  first 
nearly  vertically  and  afterwards  a  little  inwards,  successively  re- 
ceiving fibres  which  come  from  an  aponeurotic  septum,  placed  be- 
tween it  and  the  flexor  communis  digitorum  and  flexor  proprius 
pollicis  ;  it  increases  in  size  to  its  middle  part,  and  diminishes  far- 
ther down.  It  terminates  at  length  by  a  tendon  which  commences 
pretty  high  upon  its  inner  and  fore  side,  and  which,  after  becom- 
ing free,  passes  into  the  groove  formed  behind  the  malleolus  inter- 
nus,  as  we  have  already  mentioned  (1430),  where  it  increases 
much  in  breadth,  to  be  inserted  at  the  lower  and  inner  part  of  the 
OS  scaphoides,  and  by  a  prolongation  into  the  base  of  the  internal 
cuneiform  bone.  The  portion  of  this  tendon  which  passes  under 
the  head  of  the  astragalus  contains  a  sesamoid  bone. 

1434.  The  anterior  surface  of  this  muscle  covers  the  fibula,  the 
tibia,  a  large  extent  of  the  interosseous  ligament,  and  the  inferior 
calcaneo-scaphoid  ligament  (749).  The  posterior  surface  is  co- 
vered by  the  soleus,  flexor  longus  digitorum,  and  flexor  proprius 
pollicis  muscles,  and  by  the  malleolar  fibrous  sheath  (1430). 

1435.  It  extends  the  foot  upon  the  leg,  raising  its  inner  edge. 
It  also  extends  the  leg  upon  the  foot. 


OF  THE  FLEXOR  LONGUS  POLLICIS. 

1436.  Fleshy,  thick  and  flattened  above,  of  the  form  of  a  trian- 
gular prism  in  the  middle,  slender  and  tendinous  below,  and  situ- 
ated at  the  back  part  of  the  leg  and  under  part  of  the  foot,  this 
muscle  arises  from  the  two  lower  thirds  of  the  posterior  surface  of 
the  fibula,  from  the  interosseous  ligament,  and  from  two  aponeuro- 
tic partitions  which  separate  it  from  the  two  preceding  muscles  on 
the  one  hand,  and  on  the  other  from  the  peroneus  longus  and  pe- 
roneus  brevis.  It  descends  vertically  behind  the  fibula,  becoming 
larger  as  far  as  its  middle,  and  then  contracting  again.  Arrived 
Sit  the  lower  part  of  the  leg,  it  terminates  hv  a  tendon  at  first  con- 
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cealed  among  its  fleshy  fibres  until  opposite  the  ankle  joint.  There, 
it  becomes  nearly  horizontal,  enters  a  groove  formed  behind  the  in- 
ferior extremity  of  the  tibia  (509),  and  the  posterior  surface  of  the 
astragalus  (519),  where  it  is  kept  down  by  a  ligamentous  sheath 
lined  by  a  synovial  bursa,  which  accompanies  it  under  the  arch  of 
the  calcaneum  in  a  particular  depression ;  it  is  there  placed  to  the 
outer  side  of  the  tendon  of  the  flexor  communis  digitorum.  This 
tendon,  which  was  at  first  broad,  becomes  narrower  as  it  leaves  the 
fleshy  fibres,  passes  over  that  of  the  flexor  communis,  communi- 
cates with  it  (1430),  proceeds  over  the  inner  edge  of  the  foot,  be- 
tween the  two  portions  of  the  flexor  brevis  pollicis,  passes  between 
the  two  sesamoid  bones  of  the  first  articulation  of  the  metatarsal 
bones  and  phalanges,  opposite  which  it  enlarges,  to  penetrate  into 
the  fibrous  sheath  of  the  great  toe,  which  is  similar  to  that  of  the 
thumb  (II72),  in  which  it  is  enveloped  by  a  synovial  membrane. 
At  the  entrance  of  this  sheath,  it  contracts,  presents  traces  of  a 
longitudinal  division,  and  is  expanded  at  its  extremity,  which  is 
attached  to  the  lower  and  posterior  part  of  the  last  phalanx  of  the 
great  toe. 

1437-  In  the  leg,  the  posterior  surface  of  this  muscle  is  covered 
by  the  soleus  and  the  tibial  aponeurosis.  The  anterior  is  ap- 
plied upon  the  fibula,  the  tibialis  posticus  and  flexor  longus  com- 
munis muscles,  the  interosseous  hgament  and  the  tibia.  Its  tendon 
is  surrounded  by  synovial  membranes  behind  the  ankle  joint  and 
under  the  great  toe,  and  by  the  flexor  brevis  pollicis  under  the  sole 
of  the  foot. 

1438.  This  muscle  bends  the  second  phalanx  of  the  great  toe 
upon  the  first,  and  the  latter  upon  the  corresponding  metatarsal 
bone.  It  increases  the  concavity  of  the  sole  of  the  foot,  and  ex- 
tends the  foot  and  the  leg  upon  each  other. 

1439.  When  dissecting  the  muscles  of  the  posterior  part  of  the 
leg,  extend  it  upon  the  thigh,  and  bend  the  foot  on  it,  then  make 
an  incision  along  the  middle  of  the  back  of  the  leg  from  between 
the  condyles  of  the  femur  to  the  heel,  and  dissect  off  the  skin  from 
the  surface  of  the  fascia,  which  is  itself  to  be  removed  to  show  the 
gastrocnemius  ;  this  muscle  being  examined,  it  is  to  be  removed 
by  cutting  through  the  heads  of  it  about  two  inches  below  their  ori- 
gin from  the  femur,  when  the  popliteus  and  soleus  will  be  brought 
into  view,  also  the  plantaris,  if  present.  The  next  stage  of  the 
dissection  is,  after  examining  the  connexion  of  the  gastrocnemius 
and  soleus  to  the  tendon  Achillis,  to  detach  the  soleus,  which, 
with  the  gastrocnemius,  is  to  be  thrown  aside. 

The  deep  muscles  may  now  be  examined  by  removing  the  thin 
layer  of  fascia  which  covers  their  surface.  At  first  sight  only  two 
muscles  are  seen,  the  flexor  longus  digitorum  internally,  and  the 
flexor  longus  pollicis  externally ;  this  is  because  the  tibialis  posti- 
cus is  covered  by  the  flexor  longus  digitorum  as  far  as  the  ankle 
joint :  the  farther  examination  of  these  mu&cles  must  foe  delayed 
until  the  dissection  of  the  sole  of  the  foot. 
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MUSCLES  OF  THE  SOLE  OF  THE  FOOT. 

OF  THE   ABDUCTOR  POLLICIS  PEDIS. 

1440.  This  muscle  is  situated  at  the  inner  part  of  the  sole  of  the 
foot.  It  is  long,  fiat,  larger  posteriorly  than  anteriorly,  and  arises 
from  the  posterior,  internal,  and  inferior  part  of  the  calcaneum,  by 
pretty  distinct  aponeuroses,  especially  above  ;  from  an  aponevirotic 
partition  which  separates  it  from  the  flexor  brevis  digitorum ;  from 
the  internal  annular  ligament  of  the  tarsus,  and  from  the  posterior 
part  of  the  plantar  aponeurosis.  From  these  different  origins,  the 
fleshy  fibres  proceed  forwards  and  a  little  inwards,  and  are  inserted 
successively  and  very  obliquely  upon  the  upper  surface  of  a  tendon 
which  they  conceal  for  some  time,  which  afterwards  appears  be- 
neath them,  unites  with  the  inner  portion  of  the  flexor  brevis 
(1454),  and  is  attaclied  to  tlie  lower  and  inner  part  of  the  base  of 
the  first  phalanx  of  the  great  toe,  adhering  strongly  to  the  liga- 
ments by  which  it  is  connected  with  the  first  metatarsal  bone. 

1441.  Its  inferior  surface  covers  the  plantar  aponeurosis,  to 
which  it  intimately  adheres  behind.  The  upper  surface  is  covered 
by  the  accessorius  and  flexor  brevis  pollicis  muscles,  the  tendons  of 
the  flexor  longus  digitorum,  flexor  longus  pollicis,  tibialis  anticus, 
and  tibialis  posticus,  and  by  the  plantar  vessels  and  nerves. 

1442.  It  carries  the  great  toe  inwards,  and  bends  it  a  little. 

OF  THE  flexor"  miEVIS  DIGITORUM  PEDIS. 

1443.  This  is  a  flat  elongated  muscle,  much  narrower  and 
thicker  behind  than  before,  where  it  is  divided  into  four  portions. 
It  arises  from  the  posterior  and  inferior  part  of  the  calcaneum, 
between  the  abductor  pollicis  and  abductor  minimi  digiti,  from 
which  it  is  separated  by  two  aponeurotic  partitions,  from  which,  as 
v/ell  as  from  the  plantar  aponeurosis,  some  of  its  fibres  also  arise. 
From  thence  it  directs  itself  forwards,  increases  at  first  in  size,  then 
diminishes,  and  at  the  middle  of  the  sole  of  the  foot,  divides  into 
four  distinct  bundles,  the  inner  of  which  are  the  largest.  These 
bundles  successively  cover  each  other  from  within  outwards,  and 
are  each  terminated  by  a  tendon,  which  appears  sooner  above  than 
below.  These  tendons  advance  beneath  the  heads  of  the  metatar- 
sal bones,  pass  between  the  slips  of  the  plantar  aponeurosis,  are 
engaged  along  with  those  of  the  flexor  longus  in  the  fibrous  sheath 
placed  under  the  toes,  split  to  allow  them  to  pass  (1430),  exactly 
in  the  same  manner  as  those  of  the  flexor  sublimis  of  the  fingers 
(1164),  and  are  inserted,  by  two  slips,  upon  the  sides  of  the  se- 
cond phalanx  of  each  of  the  last  four  toes. 

1444.  Its  inferior  surface  covers  the  plantar  aponeurosis,  with 
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which  it  is  intimately  connected  behind.  The  upper  surface  is 
covered  by  the  lumbricales  and  accessory  muscle  of  the  flexor 
longus,  by  the  plantar  vessels  and  nerves,  and  by  the  tendons  of 
the  flexor  longus.  Its  inner  edge  is  connected  posteriorly  with  the 
abductor  pollicis,  from  which  it  is  separated  anteriorly  by  the  ten- 
don of  the  flexor  longus,  and  by  a  portion  of  the  flexor  brevis  of 
the  great  toe.  The  outer  eclye  is  united  posteriorly  with  the  ab- 
ductor minimi  digiti,  and  contiguous  anteriorly  to  the  flexor  bre- 
vis minimi  digiti. 

1445.  It  bends  the  second  phalanges  of  the  toes  upon  the  first, 
and  these  upon  the  metatarsal  bones.  It  also  augments  the  con- 
cavity of  the  arch  of  the  foot. 


OF  THE  ABDUCTOR  MINIMI   DIGITI  PEDIS. 

1446.  It  lies  beneath  the  outer  edge  of  the  foot,  and  is  long, 
flat,  broader  and  thicker  posteriorly  than  anteriorly.  It  arises 
from  the  inferior  surface  of  the  calcaneum,  on  the  outside  of  the 
flexor  brevis  digitorum,  by  short  aponeurotic  fibres ;  from  a  fibrous 
partition  v/hich  separates  it  from  the  flexor  brevis  digitorum ;  from 
the  plantar  aponeurosis,  and  from  the  posterior  extremity  of  the 
fifth  metatarsal  bone,  by  a  tendon,  which  is  continuous  with  that 
aponeurosis.  From  thence,  it  advances  beneath  the  inferior  sur- 
face of  that  bone,  diminishing  in  size.  Its  fibres  then  terminate 
successively  upon  a  tendon  which  is  inserted  into  the  outside  of  the 
corresponding  extremity  of  the  first  phalanx  of  the  little  toe. 

1447-  Its  inferior  surface  covers  the  plantar  aponeurosis,  to 
which  it  is  strongly  united  behind.  The  upper  is  covered  by  the 
accessorius  muscle,  the  inferior  calcaneo-cuboid  ligament,  the  ten- 
don of  the  peroneus  longus,  the  posterior  extremity  of  the  fifth  me- 
tatarsal bone,  and  the  flexor  brevis  minimi  digiti,  which  is  seen  an- 
teriorly between  its  inner  edge  and  the  flexor  brevis  communis, 
which  is  united  to  it  behind. 

1448.  It  carries  the  little  toe  outwards,  and  bends  it  a  little. 


OF  THE  MUSCULUS  ACCESSORIUS. 

1449-  It  is  situated  at  the  back  part  of  the  sole  of  the  foot,  and 
is  of  a  quadrilateral  form,  flat  and  thin.  It  arises  by  means  of 
aponeurotic  fibres,  and  by  two  distinct  bundles,  from  the  lower 
and  inner  surfaces  of  the  calcaneum,  whence  it  proceeds  forwards 
and  a  little  inwards,  in  a  horizontal  direction.  Its  fibres,  which  are 
all  parallel,  terminate  on  the  outer  and  upper  part  of  the  tendon  of 
the  flexor  longus  digitorum  pedis,  near  the  point  where  it  divides. 
They  frequently  present  there  an  aponeurosis  prolonged  upon  their 
inner  edge,  while  that  by  which  they  are  attached  to  the  calcaneum 
is  more  distinct  at  their  outer  edge.     Its  inferior  surface  covers 
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the  abdvictor  pollicis,  flexor  brevis  digitorum,  and  abductor  minimi 
digiti,  as  well  as  the  plantar  vessels  and  nerves.  The  upper  su7'- 
face  is  covered  by  the  calcaneum,  the  inferior  and  superficial  calca- 
neo-cuboid  ligament  (756),  and  by  the  extremity  of  the  abductor 
minimi  digiti. 

This  muscle  serves  as  an  auxiliary  to  the  flexor  longus,  and  rec- 
tifies its  obliquity. 

OF   THE   LUMBllICALES. 

1450.  Similar  in  form,  number,  and  disposition  to  those  of  the 
hand  (1234),  these  four  small  muscles  extend  from  the  tendons  of 
the  flexor  longus  to  the  last  four  toes.  The  first,  which  is  the 
longest  and  largest,  arises  from  the  inner  edge  and  upper  surface 
of  the  flexor  tendon  of  the  second  toe ;  the  other  three,  which  di- 
minish successively  in  volume  from  within  outwards,  arise  from  the 
interval  which  the  four  tendons  of  the  flexor  longus  leave  between 
them  at  their  separation.  They  all  proceed  horizontally  forwards, 
diverging  a  little,  and  terminate  each  by  a  tendon,  appearing  at 
first  on  one  of  their  surfaces  and  afterwards  becoming  isolated, 
which  passes  between  the  slips  of  the  plantar  aponeurosis,  runs 
along  the  inner  edge  of  the  last  four  metatarso-phalangeal  articula- 
tions, and  is  at  length  inserted  into  the  inner  and  lower  part  of  the 
base  of  the  first  phalanx  of  each  of  the  last  toes,  sending  a  thin 
aponeurosis  to  their  extensor  tendon,  in  the  same  manner  as  in  the 
hand  (1234). 

1451.  Their  inferior  surfaee  covers  the  plantar  aponeurosis. 
The  upper  lies  beneath  the  adductor  poUicis,  transversus  pedis, 
and  the  interossei  plantares. 

1452.  They  carry  the  toes  a  little  inwards,  and  contribute  to 
bend  the  first  phalanges,  and  extend  the  second  and  third. 


OF  THE    TllANSVERSUS  PEDIS. 

1453.  This  muscle  is  thin,  long,  and  flat,  and  extends  trans- 
versely beneath  the  heads  of  the  last  four  metatarsal  bones.  It  is 
about  an  inch  in  breadth,  and  arises,  by  distinct  and  fasciculated 
aponeurotic  fibres,  from  the  ligaments  of  the  last  four  metatarso- 
phalangeal articulations ;  there  result  from  this,  four  small  parallel 
slips,  more  distinct  behind  than  before,  which  unite  together,  and 
are  attached,  along  with  the  adductor  poliicis,  to  the  outer  edge  of 
the  base  of  the  fitst  phalanx  of  the  great  toe.  Its  inferior  surface 
covers  the  tendons  of  the  flexor  longus  and  flexor  brevis  digitorum, 
the  lumbricales,  and  the  collateral  nerves  and  vessels  of  the  toes. 
The  tipper  surface  corresponds  to  the  interossei. 

This  muscle  carries  the  great  toe  outwards,  and  brings  nearer  to 
each  other  the  heads  of  the  metatarsal  bones. 
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1454.  Short,  thin,  and  narrow  posteriorly,  broad,  thick,  and  bi- 
furcated anteriorly,  this  muscle  is  situated  externally  of  the  ab- 
ductor pollicis.  It  arises  from  the  anterior  and  inferior  part  of  the 
calcaneum,  and  from  the  last  two  cuneiform  bones  and  their  liga- 
ments by  a  pretty  thick  tendon,  at  least  an  inch  in  length,  which 
extends  nearly  over  the  whole  of  its  upper  surface.  Several  of  its 
fibres  also  arise  from  the  aponeurotic  partition  which  separates  it 
from  the  abductor  pollicis  (1440).  They  are  all  short  and  oblique, 
and  advance  a  little  inwards,  forming  a  bundle  w^hich  increases  in 
size,  presents  at  its  under  surface  a  groove  for  lodging  the  tendon 
of  the  flexor  longus  pollicis  (1436),  and  divides  into  two  portions, 
at  first  united  by  cellular  tissue,  and  afterwards  isolated :  the  in- 
jier  unites  with  the  tendon  of  the  abductor  pollicis,  terminates  along 
with  it  at  the  first  phalanx  of  the  great  toe,  and  is  moreover  at- 
tached to  the  inner  sesamoid  bone  of  the  articulation.  The  outer 
portion,  which  is  thinner,  and  confounded  with  the  adductor  polli- 
cis, is  inserted  along  with  it  into  the  lower  and  outer  part  of  the 
base  of  the  first  phalanx  of  the  great  toe,  and  the  outer  sesamoid 
bone  (541). 

1455.  Its  inferior  surface  rests  upon  the  tendon  of  the  flexor 
longus  pollicis,  the  plantar  aponeurosis,  and  the  abductor  })ollicis, 
with  which  it  is  partly  confounded.  The  upper  surface  has  above 
it  the  tendon  of  the  peroneus  longus  and  the  first  metatarsal  bone. 
Its  outer  edge  is  united  anteriorly  with  the  adductor  pollicis. 

1456.  It  bends  the  first  phalanx  of  the  great  toe  upon  the  first 
metatarsal  bone. 


OF  THE  ADDUCTOR  POLLICIS. 

1457.  This  muscle  is  situated  to  the  outside  of  the  preceding, 
at  the  middle  and  anterior  part  of  the  sole  of  the  foot ;  it  is  short, 
thick,  and  of  the  form  of  a  triangular  prism.  It  arises  by  very 
distinct  aponeurotic  fibres,  from  the  inferior  surface  of  the  os  eu- 
boides,  from  the  ligamentous  sheath  of  the  peroneus  longus,  and 
from  the  posterior  extremity  of  the  third  and  fourth  metatarsal 
bones,  as  well  as  from  the  ligaments  by  which  they  are  connected. 
Increasing  at  first  in  size,  and  then  diminishing,  it  proceeds  from 
thence  forwards  and  inwards,  is  confounded  with  the  outer  portion 
of  the  preceding  muscle,  (1454),  and,  a  little  farther  on,  with  the 
trans  versus  pedis  (1453),  to  be  attached  along  with  them  to  the 
outer  and  under  part  of  the  first  phalanx  of  the  great  toe,  and  its 
outer  sesamoid  bone,  by  an  aponeurosis  which  occupies  its  inferior 
surface. 

1458.  Its  inferior  side  covers  the  flexor  longus  digitorum,  the 
at'cessorius  muscle,  the  lumbricales,  and  the  plantar  aponeurosis. 
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The  inner  side  corresponds  to  the  flexor  brevis  pollicis,  the  tendon 
of  the  peroneus  longus,  and  the  outer  edge  of  the  first  metatarsal 
bone.  The  outer  edge  is  in  connexion  with  the  infcerossei  and  ex- 
ternal plantar  artery. 

1459.  It  carries  the  great  toe  outwards,  and  bends  it  a  little. 


OF  THE  FLEXOR  BREVIS  MINIMI  DIGITI. 

1460.  Short,  thicker  in  the  middle  than  at  its  extremities,  and 
situated  internally  of  the  preceding,  this  muscle  arises,  by  aponeu- 
roses prolonged  over  its  inner  surface,  from  the  under  part  of  the 
posterior  extremity  of  the  fifth  metatarsal  bone,  and  from  the  liga- 
mentous sheath  of  the  tendon  of  the  peroneus  longus.  From 
thence  it  directs  itself  horizontally  forwards,  and  is  inserted,  by  apo- 
neurotic fibres  appearing  upon  its  under  surface,  into  the  lower  and 
outer  part  of  the  base  of  the  first  phalanx  of  the  little  toe.  Its 
inferior  surface  covers  the  plantar  aponeurosis  and  the  abductor 
minimi  digiti ;  the  upper  is  covered  by  the  fifth  metatarsal  bone 
and  by  the  last  plantar  interosseous  muscle.  It  bends  the  first 
phalanx  of  the  little  toe. 


OF  THE   INTEROSSEI  PEDIS. 

1461.  The  interossei  of  the  foot  are  similar  in  number,  form, 
and  disposition  to  those  of  the  hand  (1237).  Six  belong  to  the 
three  middle  toes,  and  one  to  the  little  toe :  the  great  toe  has 
none.  Four  are  situated  on  the  back  of  the  foot,  and  three  on 
the  sole. 


OF  THE  INTERNAL  OR  PLANTAR  INTEKOSSEI. 

1462.  The  first  internal  interosseous  muscle  (adductor  digiti 
tertiij,  is  of  the  form  of  a  triangular  prism.  It  arises  from  the 
two  lower  thirds  of  the  whole  inner  surface  of  the  third  metatarsal 
bone,  and  from  the  ligaments  by  which  it  is  united  inferiorly  to 
the  tarsus.  Its  fleshy  fibres  are  inserted  upon  the  outer  surface, 
and  a  little  upon  the  inner  edge  of  a  tendon  which  terminates,  like 
those  of  the  preceding  muscles,  at  the  inner  side  of  the  third  toe, 
The  upper  side  of  this  muscle  is  placed  between  the  third  meta- 
tarsal bone  and  the  abductor  of  the  second  toe.  The  lower  side  is 
applied  upon  the  transversus  pedis  and  abductor  pollicis. 

1463.  The  second  internal  interosseous  muscle  {adductor  digiti 
guarti),  is  flattened,  and  situated  beneath  the  interosseous  space 
to  which  it  belongs.  It  arises  from  the  lower  part  of  the  inner 
surface  of  the  fourth  metatarsal  bone,  and  from  the  ligaments  by 
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which  it  is  connected  with  the  tarsus  ;  its  tendon  is  inserted  upon 
the  inner  side  of  the  fourth  toe. 

14G4.  The  third  internal  interosseous  muscle  {adductor  quinti 
digit i),  arises  a  Httle  from  the  fibrous  sheath  of  the  peroneus  lon- 
gus,  and  from  the  two  inferior  thirds  of  the  inner  surface  of  the 
fifth  metatarsal  bone,  and  terminates  on  the  inner  surface  of  the 
fifth  toe,  by  a  tendon  which  the  fleshy  fibres  accompany  as  far  as 
the  articulation. 


OF  THE  EXTEllNAL  OR  DORSAL  INTEROSSEI. 

1465.  Thej^rs^  external  interosseous  muscle  (adductor  digiti 
secundi),  is  the  largest  of  the  interossei  of  the  foot ;  its  form  is  that 
of  a  triangular  prism.  It  arises  from  the  whole  extremity  of  the 
inner  side  of  the  second  metatarsal  bone,  and  from  the  outer  side  of 
the  posterior  extremity  of  the  first.  The  latter  portion  is  separated 
from  the  first  by  an  interval  in  which  the  anterior  tibial  artery 
passes.  Its  fleshy  fibres  are  attached  to  the  two  sides  of  a  tendon 
concealed  in  their  substance,  and  which  they  accompany  to  the  ex- 
tremity of  the  metatarsus ;  this  tendon  is  partly  inserted  into  the 
inner  side  of  the  base  of  the  first  phalanx  of  the  second  toe,  and 
partly  upon  the  corresponding  extensor  tendon.  Its  upper  sur- 
face is  covered  by  the  skin.  The  inferior  corresponds  to  the 
adductor  pollicis ;  and  its  sides  are  applied  upon  the  first  two  me- 
tatarsal bones. 

1466.  The  seco7id  external  interosseous  muscle^  (abductor  digiti 
secundi,)  arises  from  the  whole  outer  side  of  the  second  metatar- 
sal bone,  and  from  the  upper  part  of  the  inner  side  of  the  third  ;  it 
is  terminated  by  a  tendon,  which  has  the  same  insertions  on  the 
outer  side  of  the  second  toe,  as  the  adductor  on  the  inner.  Its 
upper  surface  is  covered  by  the  skin,  by  a  thin  aponeurosis  which 
goes  from  the  second  to  the  third  metatarsal  bone,  and  by  the  ex- 
tensor tendons  of  the  toes.  The  lower  surface  corresponds  to 
the  adductor  pollicis. 

1 467-  The  third  external  interosseous  muscle,  (  abductor  digiti 
tertii,)  arises  from  the  whole  outer  side  of  the  third  metatarsal 
bone,  from  the  upper  part  of  the  inner  side  of  the  fourth,  and  from 
the  ligaments  by  which  they  are  united,  and  terminates  by  a  ten- 
don precisely  similar  to  those  of  the  other  interossei.  Its  upper 
surface  is  covered  by  an  aponeurosis  which  goes  from  the  third  to 
the  fovirth  metatarsal  bone.  The  lower  covers  the  transversus 
pedis  and  the  tendons  of  the  flexor  muscles. 

1468.  'The  fourth  external  interosseous  muscle,  {abductor  digiti 
quarti,)  arises  above  from  the  inner  edge  of  the  filth  metatarsal 
bone,  and  from  the  whole  outer  surface  of  the  fourth,  and  termi- 
nates on  the  outer  side  of  the  fourth  toe. 

1469.  The  motions  which  the  interossei  of  the  foot  impress  up- 
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on  the  toes  are  similar  to  those  which  the  interossei  of  the  hand 
make  the  fingers  perform  (1245.) 

1470.  For  the  dissection  of  the  muscles  of  the  sole  of  the  foot, 
place  the  foot  on  its  dorsal  surface,  fix  it  firmly  to  the  table,  and 
draw  the  toes  from  each  other.  Make  an  incision  through  the 
skin,  along  the  sole  of  the  foot  from  the  heel  to  the  roots  of  the  toes, 
where  a  transverse  one  is  to  be  made,  from  which  others  are  to  be 
drawn  along  the  middle  of  the  lower  surfaces  of  the  toes ;  these  in- 
cisions being  made,  the  dissector  is  now  to  proceed  to  dissect  off 
the  flaps  formed  by  them,  in  order  to  expose  the  plantar  aponeu- 
rosis and  the  tendinous  sheaths  of  the  toes. 

Raise  the  thin  aponeurosis  from  the  inner  and  outer  parts  of  the 
sole  to  show  the  abductors  of  the  great  and  little  toes ;  then  cut 
across,  very  carefully,  the  middle  part  of  the  plantar  aponeurosis 
about  its  middle,  and  dissect  it  forwards  and  backwards  to'  show  the 
flexor  brevis  digitorum. 

These  three  muscles  being  examined,  they  are  to  be  cut  through 
about  the  middle  part  of  the  foot,  and  their  anterior  parts  dissected 
forwards,  their  posterior,  backwards,  to  show  the  tendons  of  the 
tibialis  posticus,  flexor  longus  pollicis  and  flexor  longus  digitorum, 
with  its  accessory  muscle.  Cut  through  the  tendons  of  the  flexor 
longus  digitorum,  and  examine  the  connexions  of  the  lumbricales 
and  the  transversus  pedis,  also  slit  up  the  sheath,  and  examine  the 
tendon  of  the  peroneus  longus. 

The  remaining  muscles,  the  flexor  brevis  pollicis,  adductor  pol- 
licis, flexor  brevis  minimi  digiti,  and  the  interossei  are  now  to  be 
isolated  from  each  other  by  removing  the  cellular  tissue  connecting 
them. 


3\)S 

ARTICLE  SECOND. 
ORGANS  OF  THE  VOICE. 

OF  THE  LARYNX  AND  ITS  APPENDAGES. 

GENERAL   DISPOSITION. 

1471.  The  laryruv*  is  a  symmetrical  apparatus,  formed  of  se- 
veral pieces  moveable  on  each  other ;  it  is  situated  in  the  middle 
line  of  the  body,  at  the  upper  and  fore  part  of  the  neck,  above 
the  trachea,  with  whose  cavity  it  communicates,  and  below  the 
hyoid  bone,  to  which  it  is  connected  by  ligaments,  and  opposite 
which  it  opens  into  the  back  part  of  the  mouth.  The  pharynx  se- 
parates it  posteriorly  from  the  vertebral  column,  and  muscles  are 
interposed  between  it  and  the  skin  anteriorly.  Cartilages,  ligaments, 
muscles,  glands,  membranes,  vessels,  and  nerves,  enter  into  the 
composition  of  the  larynx. 

This  apparatus  is  destined  to  give  passage  to  the  air  in  the  act 
of  respiration,  and  to  impress  upon  it  certain  modifications  which 
constitute  the  voice.  Its  dimensions  vary  in  different  individuals, 
and  are  not  always  proportional  to  the  stature.  It  is  observed, 
however,  to  be  always  larger  and  situated  lower  in  the  male  than  in 
the  female. 

OF  THE  DIFFERENT  PARTS  WHICH  ENTER  INTO   THE 
C03IP0SITI0N  OF  THE  LARYNX. 

Of  the  Cartilages  of  the  Ijanjnx. 

OF  THE  THYKOIB-f-  CARTILAGE. 

1472.  This  is  the  largest  of  the  cartilages  of  the  larynx,  of  which 
it  occupies  the  anterior  and  lateral  parts.  It  is  of  greater  extent  in 
the  transverse  than  the  perpendicular  direction,  and  is  broader 
above  than  below  ;  it  seems  formed  by  the  junction  of  two  quadri- 
lateral laminae,  which,  uniting  in  the  middle  line  of  the  neck, 
produce   an   angle,   open   behind,   and  more   or  less  prominent 

*  Aaju5/|,  Gr.     Caput  Asperuo  Artericc,  Lat. 
^  Qv^io;-,  Hcuticnt,  a  shield. 
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before,  where  it  is  almost  always  perceptible  beneath  the  integu- 
ments. Its  anterior  surface  presents,  in  its  middle,  the  longitudi- 
nal prominence  just  mentioned,  which  is  more  marked  above  than 
below ;  on  its  sides  are  two  slightly  concave  surfaces,  inclined  out- 
wards, obliquely  traversed  behind  by  a  ridge,  which  descends  for- 
wards, from  the  posterior  edge  to  near  the  lateral  third  of  the  low- 
er edge.  This  line  gives  attachment  to  the  sterno-thyroideus  and 
thyro-hyoideus  muscles,  which  cover  the  greater  part  of  the  carti- 
lage ;  behind  it,  is  a  small  surface  in  contact  with  the  constrictor 
pharyngis  inferior,  which  is  inserted  into  it  (1029),  and  sometimes 
u  hole  which  gives  passage  to  blood-vessels. 

The  posterior  surface  of  the  thyroid  cartilage  presents  in  the 
middle  a  retiring  angle,  into  which  the  ligaments  of  the  glottis  and 
the  thyro-arytenoid  muscles  are  inserted.  On  its  sides,  two  plain 
surfaces,  directed  backwards  and  inwards,  give  attachment,  below, 
to  the  crico-thyroid  muscles,  and  correspond  in  part  to  the  crico- 
arytenoidei  laterales. 

Its  upper  edge,  which  is  longer  than  the  others,  and  deeply 
notched  in  the  middle,  especially  in  the  male,  gives  attachment  in 
its  whole  extent,  to  the  thyro-hyoid  membrane.  The  lower  edge 
is  divided  into  three  notches,  the  middle  of  which  is  larger,  the  two 
lateral  a  little  contracted ;  the  first  is  separated  from  the  others  by 
two  more  or  less  prominent  tubercles,  in  which  the  two  oblique  la- 
teral ridges  terminate.  This  edge  gives  attachment,  in  its  middle 
part,  to  the  crico-thyroid  membrane,  and  on  its  sides  to  the  muscles 
of  the  same  name. 

The  two  posterior  edges,  which  are  rectilinear,  rounded,  and 
pretty  thick,  give  attachment  to  some  fibres  of  the  stylo-pharyngei 
and  palato-pharyngei  muscles.  They  terminate  above,  each  by  a 
prolongation  which  is  called  the  Great  Horn  of  the  thyroid  carti- 
lage ;  this  appendage  is  more  or  less  elongated,  inclined  backwards 
and  inwards,  narrower  at  the  middle  than  its  extremities,  and 
terminated  by  a  small  head  which  is  connected,  with  the  extremity 
of  the  great  horn  of  the  hyoid  bone,  by  a  round  ligament.  Be- 
low they  also  present,  each  a  smaller  eminence,  pretty  thick, 
rovmded,  and  curved  inv/ards.  This  is  the  Small  Horn  of  the 
thyroid  cartilage  ;  its  summit,  which  is  blunt,  presents  at  its  inner 
side  a  small  smooth  surface,  somewhat  concave,  which  is  articulated 
with  a  similar  surface  of  the  cricoid  cartilage. 


OF  THE   CllICOID*  CAIITILAGE. 

1473.  This  is  thicker  than  the  other  cartilages  of  the  larynx, 
and  represents  a  kind  of  ring,  occupying  the  lower  part  of  that  or- 
gan, which  is  much  higher  behind  than  before.  Its  ewternal  surface^ 
which  is  very  narrow  anteriorly,  gives  attachment  there  to  the  crico- 

*  Kj'x«; ,  aniiulus,  a  ring. 
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thyroidei  muscles ;  on  tlie  sides  it  becomes  broader,  is  a  little  co- 
vered by  the  thyroid  cartilage,  and  presents  above,  a  small  rounded 
eminence,  convex  and  polished  at  its  summit,  to  be  articulated  with 
the  small  horns  of  that  cartilage;  posteriorly,  it  becomes  still 
broader,  and  presents  a  quadrilateral  plane,  at  the  middle  of  which 
a  longitudinal  prominence  separates  two  depressions,  into  which  the 
posterior  crico-arytenoid  muscles  are  inserted.  Its  inner  surface 
is  lined  by  the  mucovis  membrane  of  the  larynx.  Its  upper  cir- 
cumference is  obliquely  cut  in  its  two  anterior  thirds,  where  it  gives 
attachment  to  the  crico-thyroid  membrane ;  its  posterior  third, 
which  is  more  elevated,  is  horizontal,  and  presents  two  smooth  con- 
vex surfaces,  inchned  backwards  and  outwards,  which  are  articulat- 
ed with  the  base  of  the  arytenoid  cartilages  ;  to  the  fore  part  of 
these  surfaces  the  lateral  crico-arytenoid  muscles  are  attached.  Its 
inferior  circumference  which  is  horizontal,  and  placed  at  the  same 
level  in  its  whole  extent,  is  convex  before,  and  a  little  notched  at 
the  sides,  and  is  connected,  by  a  membrane,  to  the  first  ring  of  the 
trachea. 


or  THE  ARYTENOID  CARTILAGES-* 

1474.  They  are  two  in  number,  and  are  situated  at  the  upper 
and  back  part  of  the  larynx,  above  the  cricoid  cartilage,  the  level 
of  which  they  surpass  a  littie  on  the  inner  side.  They  are  smaller 
than  it,  and  have  the  form  of  a  triangular  pyramid,  a  little  twisted 
upon  itself  from  before  backwards,  l^heiv  posterior  surface,  which 
is  concave,  gives  attachment  to  the  arytenoideus  muscle ;  the  an- 
terior, which  is  a  little  concave  below,  and  convex  above,  corre- 
sponds to  part  of  the  arytenoid  gland,  and  gives  attachment  to  the 
thyro-arytenoidei  muscles,  and  the  ligaments  of  the  glottis  ;  the 
inner,  which  is  narrow,  flat,  and  vertical,  is  invested  by  the  mucous 
membrane  of  the  larynx,  and  in  contact  with  that  of  the  opposite 
side.  These  three  surfaces  are  separated  by  as  many  prominent 
and  sharp  edges,  the  anterior  of  which  presents  several  inequalities. 
The  base  of  these  cartilages  presents,  posteriorly,  a  concave  and 
smooth  articular  surface,  inclined  downwards  and  inwards,  and 
connected  with  that  which  the  upper  circumference  of  the  cricoid 
cartilage  presents  ;  this  surface  is  limited  externally  by  a  rounded 
tubercle,  to  which  the  crico-arytenoideus  lateralis  and  crico-arvten- 
oideus  posticus  muscles  are  attached;  anteriorly  it  presents  a 
larger  eminence,  of  a  triangular  form,  sometimes  isolated  from  the 
rest  of  the  cartilage,  which  gives  attachment  to  the  ligament  of  the 
glottis.  The  summit  of  the  arytenoid  cartilage  is  very  thin  and 
sharp  ;  the  mucous  membrane  envelopes  it,  and  it  is  generally 
surmovmted  by  a  small  cartilaginous  body,  {Corniculum  laryn<jis 

*  'A^urtimii^s,  of  the  form  of  a  fiinne]. 
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of  Soemmering)  isolated,  moveable,  and  of  a  very  irregular  and  va- 
riable form. 

1475.  The  different  cartilages  of  the  larynx  are  precisely  simi- 
lar in  their  structure ;  they  are  solid  and  thick,  of  a  greyish  co- 
lour, and  of  a  perfectly  homogeneous  tissue.  They  are  invested 
by  a  kind  of  fibrous  perichondrium.  They  have  a  very  great  ten- 
dency to  become  ossified,  and  when  this  is  the  case,  they  present 
small  cellules  in  their  interior  like  the  bones  of  the  skull.  The 
arytenoid  cartilages  ossify  more  rarely  than  the  others,  and  are  on- 
ly observed  in  that  state  in  very  advanced  age. 

When  ossification  of  the  cartilages  of  the  larynx  takes  place,  it 
commences  in  the  cricoid  cartilage,  by  two  germs,  one  on  each 
side ;  in  the  thyroid  cartilage,  on  each  of  its  posterior  edges,  and 
frequently  also  on  its  superior  processes ;  in  the  arytenoid  carti- 
lages on  the  base. 


OF  THE  EPIGLOTTIS.* 

1476.  The  Epiglottis  is  a  fibro-cartilage,  situated  at  the  upper 
part  of  the  larynx,  behind  the  base  of  the  tongue.  Its  form  is 
oval,  its  colour  a  pale  yellow,  its  tissue  very  elastic,  its  thickness 
greater  below  than  above,  and  at  the  middle  than  at  the  sides  ;  its 
large  extremity  is  free,  broad,  and  curved  a  little  upwards  on  the 
side  next  the  tongue ;  the  small  extremity  is  contracted,  directed 
downwards,  and  connected  with  the  notch  in  the  upper  edge  of  the 
thyroid  cartilage  by  a  dense  bundle  of  ligamentous  fibres,  embraced 
anteriorly  by  the  gland  of  the  epiglottis  ;  sometimes  it  is  divided 
into  three  distinct  portions.  The  litigual  surface  of  the  epiglottis, 
which  is  inclined  upwards,  concave  from  above  downwards,  and 
convex  transversely,  is  covered  above  by  the  mucous  membrane  of 
the  mouth  ;  inferiorly,  it  is  connected  with  the  hyoid  bone  and  the 
base  of  the  tongue  ;  a  longitudinal  line  seems  to  divide  it  into 
two  halves.  Its  laryngeal  surface,  which  is  directed  downwards, 
is  concave  and  convex  in  the  opposite  direction  of  the  preceding, 
and  covered  by  the  mucous  membrane  of  the  larynx.  These 
two  surfaces,  the  latter  especially,  are  covered  with  a  great  number 
of  depressions  like  pin  holes,  which  contain  mucous  follicles  ;  some 
of  these  depressions  are  true  holes,  which  vary  in  size,  but  have 
very  regular  and  rounded  margins,  and  pass  through  the  epiglottis 
directly,  and  never  obliquely.  They  are  observed  towards  the 
lower  part.  Several  of  these  apertures  also  transmit  nervous  fila- 
ments. 

The  direction  of  the  epiglottis  is  liable  to  vary  in  the  different 
circumstances  of  life.  It  is  vertical  in  the  most  common  state,  but 
becomes  horizontal  when  the  food  passes  from  the  mouth  into  the 
oesophagus. 

*  'Er<,  upon ;  Vxcavri;^  the  glottis. 
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The  epiglottis  is  rarely  ossified.  When  this  happens,  it  pre- 
sents a  multitude  of  small  bony  nuclei,  irregularly  disseminated, 
and  separated  by  very  visible  areolae. 


Of  the  Ligaments  of  the  Larynx. 

OF  THE  THYRO-HYOID  AUTICULATION. 

1477-  The  thyroid  cartilage  is  connected  at  its  upper  edge  with 
the  hyoid  bone  by  means  of  a  broad  yellowish  membrane,  {mem- 
hrana  thyro-hyoidea),  thicker  in  its  middle  part  than  at  the  sides, 
rather  cellular  than  fibrous,  covered  on  its  anterior  surface  by  the 
thyro-hyoidei,  sterno-hyoidei,  and  omo-hyoidei  muscles,  and  lined 
on  the  posterior  by  the  mucous  membrane  of  the  larynx,  and  the 
base  of  the  epiglottis,  from  which  it  is  separated  by  the  gland  of 
that  name.  The  tipper  edge  of  this  membrane  is  attached  to  the 
posterior  surface  of  the  body  and  great  horns  of  the  hyoid  bone ; 
and  the  loiver,  to  the  whole  length  of  the  upper  edge  of  the  thy- 
roid cartilage. 

The  great  horns  of  this  cartilage  are  connected  with  the  extrem- 
ity of  those  of  the  hyoid  bone  by  two  round  fibrous  cords,  about  an 
inch  long,  and  almost  always  containing  two  or  three  cartilaginous 
grains. 


OF  THE  CItlCG-THYROir)  ARTICULATIONS. 

1478  In  the  middle  and  anteriorly,  the  thyroid  cartilage  is  con- 
nected with  the  cricoid  hy  the  Crico-tfiyroid  Membrane ;  this 
membrane  is  distinctly  fibrous,  of  a  yellowish  colour,  thick,  especi- 
ally at  the  middle,  perforated  with  severa^i  small  apertures,  which 
give  passage  to  blood-vessels.  It  is  attached  to  the  two  anterior 
thirds  of  the  upper  circumference  of  the  cricoid  cartilage,  and 
fixed,  on  the  other  hand,  to  the  middle  part  of  the  lower  edige  of 
the  thyroid  cartilage,  on  the  sides  of  which  it  is  gradually  con- 
founded with  the  mucous  membrane  of  the  larynx,  which  it 
strengthens.  Its  anterior  surface  is  covered  by  the  sterno-hyoidei 
and  crico-thyroidei  muscles,  and  is  traversed  in  a  transverse  direc- 
tion by  a  small  artery.  The  posterior  surface  is  invested  by  the 
mucous  membrane  of  the  larynx. 

On  the  sides,  the  small  horns  of  the  thyroid  cartilage  are  articu- 
lated by  arthrodia  with  the  cricoid  cartilage,  by  means  of  small 
smooth  surfaces,  covered  by  a  loose  and  pretty  humid  synovial 
membrane.  Two  ligaments,  an  anterior,  which  descends  for- 
wards from  the  small  horn  over  the  cricoid  cartilage,  and  a  pos- 
terior, which  ascends  backwards  from  the  same  point,  towards  the 
base  of  the  arytenoid  cartilages,  where  it  is  expanded,  keep  these 
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parts  in  connexion.     They  are  also  kept  down  !)y  several  irregular 
iibres,  which  are  less  distinct. 


OF  THE  CRICO-ARYTENOID  ARTICULATION. 

1479.  Each  arytenoid  cartilage  is  also  articulated  by  arthrodia 
with  the  cricoid  cartilage,  by  means  of  surfaces,  which  we  have  al- 
ready described,  and  which  are  invested  by  a  synovial  capsule,  and 
strengthened  by  some  ligamentous  fibres.  These  fibres  are  larger 
internally  and  posteriorly,  and  there  constitute  a  triangular  bundle. 


OF  THE  THYRO-ARYTENOID  ARTICULATION. 

1480.  In  the  inside  of  the  larynx,  there  are  observed  two  liga- 
ments, about  two  lines  in  breadth,  thicker  internally  than  external- 
ly, formed  of  elastic  and  parallel  fibres,  contained  in  a  fold  of  the 
mucous  membrane.  They  are  extended  horizontally,  proceeding 
forwards,  and  a  little  inwards,  from  the  anterior  prominence  of  the 
base  of  each  arytenoid  cartilage,  to  the  middle  of  the  retiring  angle 
of  the  thyroid  cartilage,  where  they  are  interlaced  with  each  other. 
They  form  the  principal  part  of  what  is  named  the  Vocal  Cords, 
they  are  connected  externally  with  the  thyro-arytenoideus  muscle, 
which  they  separate  from  the  crico-arytenoideus  lateralis.  They 
are  covered  in  the  rest  of  their  extent  by  the  mucous  membrane. 

1481.  Sometimes  a  fibrous  bundle,  passing  transversely  before 
the  arytenoid  muscle,  extends  from  one  of  the  arytenoid  cartilages 
to  the  other.  We  have  already  pointed  out  the  manner  in  which 
the  epiglottis  and  the  thyroid  cartilage  are  connected,  (I476). 


Of  the  Muscles  of  the  Larynx, 

OF  THE  CRICO-THYROIDEI. 

1482.  These  muscles  are  two  in  number,  and  situated  on 
the  sides  and  at  the  fore  part  of  the  lower  portion  of  the  larynx. 
Each  of  them  is  thin,  quadrilateral,  broader  above  than  below,  of- 
ten divided  into  two  portions  by  an  adipose  line.  It  arises  from 
the  side  and  fore  part  of  the  cricoid  cartilage,  ascends  obliquely 
backwards  and  outwards,  and  terminates  at  the  lateral  part  of  the 
lower  ed.gQ  of  the  thyroid  cartilage,  and  at  the  anterior  edge  of  its 
small  horn,  leaving  above,  between  it  and  its  fellow,  an  interval  in 
which  the  crico-thyroid  membrane  is  seen.  Their  anterior  surf  ace 
is  covered  by  the  sterno-thyroideus  and  constrictor  pharyngis  infe- 
rior muscles,  and  by  the  thyroid  body.  The  posterior  corresponds 
to  the  crico-thyroid  membrane,  and  the  crico-arytenoideus  lateralis 
muscle. 
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OF  THE  CEICO-ARYTEXOIDEI  POSTICI. 

1483.  These  are  also  two  in  number,  and  situated  at  the  back 
part  of  the  larynx.  Each  of  them  is  thin,  flat  and  triangular,  and 
arises  from  the  longitudinal  depression  which  is  observed  on  either 
side  of  the  posterior  prominent  line  of  the  cricoid  cartilage.  Their 
fibres,  which  are  shorter  and  nearly  transverse  above,  and  longer, 
and  directed  more  obliquely  outwards  the  lower  they  are,  terminate 
behind  the  base  of  the  arytenoid  cartilage,  between  the  crico-ary- 
tenoideus  lateralis  and  ary  tenoideus  muscles.  Their  posterior  sur- 
face is  covered  by  the  mucous  membrane  of  the  pharynx.  The 
anterior  lies  upon  the  cricoid  cartilage. 


OF  THE  GlllCO-AllYTENOIDEI  LATEIIALES. 

1484.  Each  of  these  muscles  occupies  the  side  of  the  larynx  ;• 
it  is  thin,  flat,  and  of  a  trapezoidal  figure.  Arising  from  the  side 
of  the  upper  circumference  of  the  cricoid  cartilage,  it  proceeds  ob- 
liquely upwards  and  backwards,  to  be  attached  by  short  aponeu- 
roses, to  the  outer  and  forepart  of  the  base  of  the  arytenoid  carti- 
lage, Avhere  it  is  confounded  with  the  thyro-arytenoideus.  Its  outer 
surface  is  separated  from  the  thyroid  cartilage  by  cellular  tissue. 
The  inner  is  lined  by  the  membrane  of  the  larynx. 


OF  THE  THYRO-ARYTENOIDEI. 

1485.  These  muscles  are  very  thin,  transversely  flattened;, 
broader  before  than  behind^  and  of  an  irregular  form.  They  arise 
from  the  middle  and  lower  part  of  the  posterior  surface  of  the  thy- 
roid cartilage,  whence  they  proceed  backwards  and  outwards,  to  be 
attached  to  the  outer  part  of  the  base  of  the  arytenoid  cartilage, 
immediately  above  the  preceding  muscles.  Their  outer  surface  is 
covered  by  the  thyroid  cartilage  and  the  membrane  of  the  pharynx. 
Their  inner  surface  is  lined  by  the  membrane  of  the  larynx. 


OF  THE  AUYTENOIDEUS. 

1486.  This  is  a  single  muscle,  situated  at  the  posterior  and  up- 
per part  of  the  larynx,  behind  the  two  arytenoid  cartilages.  It  is 
formed  of  several  planes  of  fibres  having  different  directions,  which 
has  caused  it  to  be  divided  by  many  anatomists  into  several  distinct 
muscles.  Of  these  fibres,  some  (arytenoideus  ohliquus)  ascend  ob- 
liquely from  the  base  of  the  right  arytenoid  cartilage  towards  the 
summit  of  the  left ;  others  follow  the  reverse  direction  ;  and  some, 
{arytenoideus  transversus)  proceed  transversely  from  the  middle 

2d 
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part  of  one  of  the  cartilages  to  the  same  part  on  that  of  the  oppo- 
site side.  Certain  obHque  fibres  may  sometimes  be  followed  in  the 
substance  of  the  mucous  membrane,  as  far  as  the  sides  of  the  epi- 
glottis:  they  have  been  designated  by  some  authors  under  the 
name  of  Aryteno-epiglottidei.  Its  posterior  surface  is  invested  by 
the  membrane  of  the  pharynx,  while  the  anterior  is  applied  upon 
that  of  the  larynx,  and  upon  the  arytenoid  cartilages. 


Of  the  Mucous  Membrane  and  Glands  of  the  Larynx, 

OF  THE  COURSE  OF  THE  MUCOUS  MEMBKANE  OF  THE  LARYNX. 

1487-  This  membrane  is  continuous^  at  its  upper  part,  in  an  ob- 
vious manner,  with  that  which  invests  the  interior  of  the  mouth, 
and  below,  with  that  which  lines  the  trachea  and  bronchi.  Com- 
mencing at  the  base  of  the  tongue,  it  proceeds  at  first  over  the 
anterior  surface  of  the  epiglottis,  where  it  forms  three  folds,  which 
have  erroneously  been  considered  as  ligaments.  Of  these  folds, 
the  middle  one,  which  is  more  distinct  than  the  others,  ascends 
towards  the  summit  of  the  fibro-cartilage,  and  is  stretched  when 
the  epiglottis  is  depressed,  while  those  which  are  upon  the  sides 
lose  themselves  on  the  edge  of  the  epiglottis,  and  appear  loose  in 
all  cases.  Arrived  at  the  circumference  of  this  fibro-cartilage,  the 
membrane  of  the  larynx  is  reflected  from  above  downwards  over 
its  posterior  surface,  lines  it  without  forming  folds,  and  penetrates 
into  the  larynx ;  but  on  the  sides  when  it  leaves  the  circumference, 
is  applied  upon  itself  so  as  to  form,  on  either  side,  a  fold  which 
proceeds  directly  to  each  of  the  arytenoid  cartilages,  covering  a 
part  of  the  thyro-arytenoidei  muscles.  It  is  then  continued  back- 
wards and  outwards  into  the  membrane  of  the  pharynx,  and  pene- 
trates inwards  into  the  larynx.  Towards  the  base  of  the  arytenoid 
cartilages,  it  forms,  on  either  side,  another  fold,  which  proceeds 
horizontally  forwards  towards  the  retiring  angle  of  the  thyroid  car- 
tilage ;  farther  down,  it  lines  a  depression  which  is  named  the  ven- 
tricle of  the  larynx  (ve^itriculus  laryngis)  ;  and  still  lower,  it  em- 
braces the  thyro-arytenoid  ligament,  under  which  it  covers  the  in- 
ternal surface  of  the  cricoid  cartilage  and  crico-thyroid  membrane. 


OF  THE  ORGANIZATION  OF  THE  MUCOUS  MEMBRANE  OF  THE 

LARYNX. 

1488.  This  membrane  is  of  a  rose  colour,  very  different  from 
the  deep  red  tint  which  the  mucous  membrane  of  the  mouth  pre- 
sents. Although  it  is  soft,  spongy,  continually  moistened,  and 
highly  vascular,  its  tissue  is  yet  in  general  very  firm ;  this  is  espe- 
cially evident  in  the  places  where  it  is  in  contact  with  the  carti- 
lages ;   for  there  it  is  intimately  united  with  their  perichondrium. 
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It  contains  in  its  substance  a  number  of  mucous  follicles,  whose 
narrow  orifices  are  pretty  easily  perceived,  especially  on  the  infe- 
rior surface  of  the  epiglottis,  and  in  the  ventricles  of  the  larynx ; 
but  papillae  are  rarely  observed,  as  in  most  of  the  other  mucovis 
membranes.  The  fluid  which  it  secretes  is  less  viscid  and  tena- 
cious than  that  of  the  pituitary  membrane ;  but  it  has  more  con- 
sistence than  that  which  is  furnished  by  the  buccal  membrane. 


OF  THE  PERIGLOTTIS,  OR  GLAND  OF  THE  EPIGLOTTIS. 

1489.  This  is  a  mass  of  small  glandular  grains,  sometimes  ag- 
glomerated, sometimes  isolated,  deeply  immersed  in  a  great  quan- 
tity of  very  dense  adipose  cellular  tissue,  and  occupying,  at  the 
lower  part  of  the  anterior  surface  of  the  epiglottis,  a  triangular 
space,  limited  anteriorly  by  the  thyroid  cartilage  and  thyro-hyoid 
membrane.  In  some  subjects,  this  gland  cannot  be  distinguished 
amid  the  adipose  tissue  which  contains  it ;  but  in  general,  the 
follicles  of  which  it  is  composed,  are  seen  forming  small  series  which 
are  prolonged  as  far  as  the  edge  of  the  epiglottis,  and  into  the  mu- 
cous folds  which  surround  it,  and  occupying  all  the  apertures  which 
that  fibro-cartilage  presents  towards  its  inferior  extremity,  to  pour 
the  product  of  their  secretion  over  its  laryngeal  surface. 


OF  THE  ARYTENOID  GLANDS. 

1490.  The  form  of  these  glands  is  commonly  compared  to  the 
letter  L  ;  they  are  lodged  in  the  folds  which  the  mucous  membrane 
presents  in  passing  from  the  epiglottis  to  the  arytenoid  cartilages, 
and  from  these  to  the  thyroid  cartilage.  They  are  formed  by  an 
agglomeration  of  small  grains  pretty  much  resembling  the  tissue  of 
the  lachrymal  gland,  their  colour  varies  from  gray  to  reddish  white, 
and  their  tissue  is  compact  and  firm.  Their  vertical  branch,  which 
is  rounded  and  considerably  distant  from  the  corresponding  aryte- 
noid cartilage,  is  free  in  the  aryteno-epiglottic  fold.  The  horizon- 
tal branch  runs  along  the  fold  which  limits  the  ventricle  of  the 
larynx  above,  and  is  a  little  less  prominent  than  the  other.  The 
angle  which  these  two  branches  form  by  their  union  is  connected 
with  the  base  of  the  arytenoid  cartilage. 

The  excretory  orifices  of  the  arytenoid  glands  are  only  seen  with 
much  difficulty. 


Of  the  Larynx,  considered  iii  General. 

1491.  This  organ,  considered  as  a  whole,  has  in  some  measure 
the  form  of  a  reversed  cone,  the  base  of  which  is  directed  upwards 
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towards  the  tongue,  and  the  summit  downwards  towards  the 
trachea.  Two  surfaces  and  two  extremities  are  distinguished  in 
it. 

1492.  External  surface  of  the  Laryncc. — It  presents  anteriorly 
the  middle  prominence  of  the  thyroid  cartilage,  which  is  larger  in 
the  male  than  in  the  female ;  the  two  oblique  surfaces  placed  on  its 
sides ;  the  ridge  which  traverses  them  behind  ;  a  triangular  surface 
which  is  covered  by  the  constrictor  pharyngis  inferior ;  the  small 
horns  of  the  thyroid  cartilage  and  their  articulation  with  the  cri- 
coid ;  the  crico-thyroid  membrane ;  the  two  muscles  of  the  same 
name,  and  a  part  of  the  cricoid  cartilage.  Posteriorly,  there  are 
observed  on  the  outside  of  the  larynx  the  arytenoid  muscle  ;  the 
middle  and  posterior  line  of  the  cricoid  cartUage,  the  posterior 
crico-arytenoid  muscles ;  a  vacant  space  placed  on  each  side  be- 
tween the  cricoid  and  thyroid  cartilages,  broad  above,  narrow  be- 
low, of  greater  extent  in  man  than  in  woman,  filled  by  adipose  cel- 
lular tissue,  and  limited  externally  by  the  posterior  edge  of  the 
thyroid  cartilage,  which  is  more  prominent  than  the  other  parts  of 
the  larynx. 

1493.  Internal  Surface  of  the  Larynx. — It  is  lined  in  its  whole 
extent  by  the  mucous  membrane.  At  its  lower  part,  it  is  formed 
by  the  cricoid  cartilage,  and  presents  nothing  remarkable.  Towards 
the  middle,,  on  either  side,  it  presents  the  Vocal  Cords,  or  the  Jw/e- 
rior  Ligaments  of  the  Glottis,  which  are  formed  by  the  thyro-ary  te- 
noid  ligaments  invested  by  the  mucous  membrane  (1480).  Above 
the  vocal  cords  are  two  elongated  depressions,  of  a  variable  depth, 
extended  from  the  thyroid  to  the  arytenoid  cartilages.  Their  aper- 
ture, which  is  always  open  and  of  an  elliptical  form,  is  larger  than 
their  bottom,  and  directed  inwards  and  a  little  upwards  ;  thei? 
bottom  is  covered  by  the  thyro-arytenoideus  muscle.  They  are 
named  the  Ventricles  or  Sinuses  of  the  larynx.  In  man  they  are 
more  deeply  situated  and  more  distant  from  the  external  aperture 
than  in  woman,  because  in  him  the  arytenoid  cartilages  are  longer 
and  more  elevated.  They  are  themselves  surmounted  by  a  fold  of 
the  mucous  membrane  (1487)  '■>  named  by  anatomists  the  Superior 
Ligament  of  the  Glottis,  which  is  parallel  to  the  vocal  cords. 

The  interval  comprised  between  the  superior  and  inferior  liga- 
ments of  one  side,  and  those  of  the  other,  by  which  the  air  enters 
into  the  respiratory  passages,  or  issues  from  them,  is  the  Glottis.* 
This  aperture,  which  is  of  an  oblong  form,  its  greatest  diameter 
being  from  behind  forwards,  is  about  ten  or  eleven  lines  long  in  an 
adult  man ;  posteriorly,  where  it  is  formed  by  the  separation  ex- 
isting between  the  anterior  prominence  of  the  base  of  the  two  ary- 
tenoid cartilages,  it  is  from  two  to  three  lines  in  breadth,  but 
anteriorly  much  narrower  in  consequence  of  the  approximation 
of  the  two  ligaments  by  which  it  is  formed.  In  the  female,  the 
dimensions  of  the  glottis  are  a  little  less ;  they  also  vary  in  dif- 

-*  T^iam;  of  the  Greeks. 
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ferent  individuals,  and  even  in  the  different  circumstances  of  life, 
from  the  motions  which  the  arytenoid  cartilages  perform. 

1494.  The  Inferior  Extremity  of  the  larynx,  which  is  of  greater 
extent  in  man  than  in  woman,  represents  a  circle  pretty  accurately 
traced,  and  formed  by  the  lower  circumference  of  the  cricoid  carti- 
lage ;  it  is  connected  by  a  fibrous  membrane  with  the  first  ring  of 
the  trachea.  Its  upper  extremity  is  much  wider  than  the  lower  ; 
it  is  formed  anteriorly  and  on  the  sides  by  the  upper  edge  of  the 
thyroid  cartilage,  behind  the  middle  of  which  there  is  perceived  the 
triangular  space  occupied  by  the  gland  of  the  epiglottis,  and  closed 
by  a  sort  of  fibrous  membrane,  thicker  at  the  middle  than  the 
edges,  attached  to  the  posterior  concavity  of  the  body  of  the 
hyoid  bone,  (276)  and  to  the  middle  part  of  the  epiglottis,  beneath 
the  place  where  the  mucous  membrane  is  reflected.  Farther  back, 
we  find  the  epiglottis  itself,  and  its  diiferent  glosso-epiglottic  and 
aryteno-epiglottic  mucous  folds ;  together  with  the  superior  aper- 
ture of  the  larynx,  placed  above  the  glottis,  and  formed  laterally 
by  these  latter  folds,  anteriorly  by  the  epiglottis,  posteriorly  by  the 
arytenoid  cartilages.  In  its  ordinary  state  it  presents  the  figure  of 
a  triangle,  the  base  of  which  is  before  and  the  summit  behind.  It 
is  directed  a  little  obliquely  backwards  and  downwards.  This  aper- 
ture must  not  be  confounded  with  the  glottis,  situated  beneath 
it,  (1493). 

1495.  The  arteries  of  the  larynx  are  furnished  by  the  superior 
and  inferior  thyroid ;  its  veins  discharge  themselves  into  the  cor- 
responding trunks  ;  its  lymphatics  lose  themselves  in  the  infe- 
rior jugular  ganglia;*  its  nerves  are  derived  especially  from  the 
pneumo-gastric  nerves,  and  from  the  two  superior  cervical  ganglia 
of  the  sympathetic. 


Of  the  Thyroid  JSody» 

1496.  The  Thyroid  Body  {Glandula  thyroidea),  is  an  organ 
respecting  the  uses  of  which  we  are  totally  ignorant,  and  which 
anatomists  usually  describe  after  the  larynx,  on  account  of  its  situa- 
tion ;  for  it  covers  the  lower  and  anterior  parts  of  that  organ,  as 
well  as  the  first  rings  of  the  trachea.  This  body  exhibits  great  dif- 
ferences in  its  size  in  different  individuals,  and  at  different  ages  in 
the  same  individual,  without  our  being  able  to  assign  any  reasons 
for  them ;  but,  in  general,  it  is  larger  in  the  child  than  in  the 
adult,  and  in  the  female  than  in  the  male.  It  is  more  constant  in 
its  form  ;  is  composed  of  two  oval  lobes,  flattened  from  before 
backwards,  thicker  below  than  above,  and  having  a  more  or  less 
obhque  direction  in  -different  individuals.  These  two  lobes  are 
sometimes  united  in  a  great  part  of  their  extent ;  but  in  general 

*  "When  speaking  of  the  Lymphatic  System,  the  student  is  to  understand  by  the 
word  ganglion  what  is  commonly  called  a  conglobate  gland. 
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are  separated,  and  only  connected  with  each  other  by  a  trans- 
verse cord,  more  or  less  broad  and  thick,  which  is  named  the 
Isthmus  of  the  Thyroid  Gland.  This  cord  is  sometimes  want- 
ing, and  has  never  the  same  appearance  in  two  subjects,  nor  does 
It  ever  ascend  as  high  as  the  larynx,  which  is  embraced  in  the  con- 
cavity of  the  crescent,  which  it  forms  in  conjunction  with  the  two 
lateral  lobes. 

1497-  The  anterior  surface  of  the  thyroid  body,  which  is  gene- 
rally convex  over  its  whole  extent,  is  covered  in  the  middle  by 
the  sterno-thyroidei  and  sterno-hyoidei  muscles,  and  on  the  sides 
by  the  latissimi  colli,  omo-hyoidei,  and  sterno-cleido-mastoidei.  Its 
posterior  surface,  which  is  concave,  is  connected  by  a  filamentous 
cellular  tissue  with  the  larynx  and  the  first  rings  of  the  trachea. 
It  also  covers  the  crico-thyroidei,  thyro-hyoidei,  and  constrictores 
pharyngis  inferiores.  Its  posterior  and  lateral  edges  rest  upon 
the  trunks  of  the  carotid  arteries,  the  internal  jugular  veins,  the 
pneumo-gastric  and  recurrent  nerves,  the  communicating  cords  of 
the  cervical  ganglia,  and  that  of  the  left  side  only,  on  the  oesopha- 
gus. The  superior  thyroid  arteries  run  along  its  upper  edge, 
which  is  deeply  notched  in  the  middle.  The  lower  edge,  which  is 
convex,  is  in  like  manner  accompanied  by  arteries,  and  gives  rise 
to  large  veins.  The  upper  extremities  of  its  lateral  lobes  are 
lodged  between  the  thyroid  cartilage  and  the  trunks  of  the  carotid 
arteries ;  the  loiver,  between  these  arteries  and  the  trachea. 

1498.  The  thyroid  body  is  not  contained  in  any  membrane.  The 
cellular  tissue  by  which  it  is  immediately  surrounded  seems  alone 
to  supply  it  with  an  envelope,  which  is  somewhat  dense  and  never 
contains  fat.  * 

1499.  The  proper  tissue  of  the  thyroid  body  is  soft  and  spongy. 
Its  colour  varies  much ;  most  commonly  it  is  of  a  brownish  red, 
deeper  in  women  and  children,  than  in  men  and  adults ;  sometimes 
it  has  a  gray  or  yellowish  tint.  Its  intimate  texture  is  not  yet  well 
known :  the  greater  number  of  anatomists  liken  it  to  that  of  the 
glands ;  and  this  body  is  in  fact  composed  of  several  distinct  lo- 
bules, agglomerated  into  lobes  of  greater  or  less  size,  whose  inter- 
vals are  occupied  by  a  delicate  cellular  tissue,  which  never  presents 
any  adipose  matter  ;  but  it  is  in  small  quantity.  An  oily  fluid  of 
a  yellowish  colour  seems  to  fill  the  areolEe  without  being  contained 
in  particular  cavities.  Very  frequently,  however,  there  are  ob- 
served disseminated  here  and  there  in  the  substance  of  the  organ, 
vesicles  swelled  with  a  milky  or  colourless  fluid,    thick  or  thin, 

*  Ab  inferiori  raargine  ossis  hyoidei  medii  aut  lateralis  saspissime  in  alterutro,  si- 
nistro  praesertim  latere,  vel  utrinqiie  rausculus  aliquis  ligamentosus  venit  {^Levator 
glandulm  thyreoidece),  dimidiae  ciiciter  musculi  hyotliyreoidei  latitudinis,  cujus  fibrae 
eupra  cartilaginem  thyreoideam  ad  mediam  usque  glandulae  thyreoideae  partem  porri- 
guntur,  et  huic  ipsi  superstratae  sensim  evanescunt.  Interdum  fibrse  nonnullae  raus- 
culi  cricothyreoidei  ad  earn  appellunt.  Glaudulam  thyreoideam  per  hunc  musculum 
paulisper  laryngem  versus  atque  tracheam,  per  musculos  autem  sternothyreoideum, 
sternohyoideum  et  omohyoideum  illas  versus  partes  antrorsum  tralii,  facile  sequi- 
tur.     Soemm.  De  Corp.  Hum.  fab.  torn.  vi.  p.  3S. 
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transparent  or  opaque,  which  vary  much  in  size  and  number,  and 
sometimes  are  entirely  wanting. 

1500.  The  arteries  of  the  thyroid  body  come  from  the  external 
carotid  and  subclavian  arteries  ;  frequently  the  arch  of  the  aorta 
sends  a  separate  branch  to  it.  Its  veins  are  very  numerous,  and 
accompany  the  arteries,  or  issue  from  its  lower  edge.  Its  nerves 
come  from  the  pneumo-gastric  nerves  and  sympathetic.  Its  lym- 
phatics lose  themselves  in  the  jugular  glands.  No  appearance  of 
an  excretory  duct  has  ever  been  discovered  in  it. 


ARTICLE  THIRD. 
ORGANS  OF  SENSATION. 

OF  THE  CENTRAL  PAKT  OF  THE  NERVOUS  SYSTEM. 

(  Encephalon.*  ) 

1501.  The  central  part  of  the  nervous  system,  which  is  con- 
tained in  the  cavity  of  the  cranium,  and  in  the  vertebral  canal 
(72),  is  symmetrical  and  regular,  proportionally  larger  in  the  child 
than  in  the  adult,  in  man  than  in  woman. -j-  "  It  is  divided  longi- 
tudinally, and  in  the  direction  of  the  median  line  of  the  trunk,  into 
two  equal  portions,  the  one  right  and  the  other  left.  But  these 
portions,  which  in  part  of  their  extent  are  distinct,  and  separated 
by  a  more  or  less  deep  fissure,  are  in  several  places  intimately 
united  by  laminae,  forming  reciprocal  commissures.":]:  It  consists 
also  of  single  parts  placed  along  the  median  line.  But,  besides 
this  longitudinal  division,  there  are  also  fissures  which  divide  the 
brain  transversely,  and  permit  it  to  be  considered,  for  the  facility 
of  study  only,  as  formed  of  four  parts,  very  different  from  each 
other  in  size,  situation,  texture,  and  form.  The  first  of  these 
parts  is  the  Brain  proper,  or  Cerebrum,  which  occupies  the  greater 
part  of  the  cavity  of  the  cranium ;  the  second  is  the  Cerebellum, 
which  is  much  smaller,  and  lodged  in  the  inferior  occipital  fossae ; 
the  third,  which  is  situated  at  the  base  of  the  cranium,  is  the  Ce- 
rebral Protuberance  ;  and  the  fourth  is  the  Spinal  Marrow. 

*  Chaussier.    Eyat^aXo;,  from  h  t>j  xtdax^,  placed  within  the  head. 

t  At  birth,  the  weight  of  the  brain  forms  the  sixth,  seventh,  or  eighth  part  of  that 
of  the  whole  body.  In  the  full-grown  man  it  is  not  more  than  about  the  thirty-fifth 
part.     Chauss.  Kxpos.  Somm.  de  la  Structure  de  I'Enceph,  1807.  p.  4. 

\  Chaussier,  Expos.  Somra.  p.  16. 
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1502.  The  brain  is  enveloped  by  three  membranes,  the  outer 
of  which  is  named  the  Dura  Mater ;  the  middle,  the  Tunica 
Araclinoidea  ;  and  the  inner,  the  Pia  Mater. 


or  THE  CEREBRUM,  OR  BEATN  PROPER,  CONSIDERED  WITH 
REFERENCE  TO  ITS  EXTERIOR. 

1503.  The  Cerebrum,  which  is  the  largest  portion  of  the  cen- 
tral part  of  the  nervous  system,  occupies  the  whole  upper  part  of 
the  cavity  of  the  cranium,  extending  from  the  forehead  to  the  su- 
perior occipital  fossae,  and  resting  anteriorly  upon  the  orbitar 
arches,  in  the  middle  upon  the  middle  fossiE  of  the  base  of  the 
cranium,  and  behind  upon  a  fold  of  the  dura  mater,  named  the 
Tentorium  Cerebelli.  Its  form  is  that  of  an  ovoid  pretty  uni- 
formly convex  above,  slightly  compressed  on  the  sides,  and  jflat- 
tened  beneath.  Its  large  extremity  is  directed  backwards,  which 
corresponds  to  the  figure  of  the  cranium  (306). 

1504.  There  are  distinguished  in  the  brain  a  superior  region, 
convex  and  rounded,  which  corresponds  to  the  bones  of  the  vault 
of  the  cranium,  and  an  inferior  region,  unequally  rounded  on  the 
edges,  flattened  in  the  middle,  and  moulded  upon  the  base  of  that 
cavity. 

1505.  Upper  Surface  of  the  Brain.  It  presents,  in  the  me- 
dian line,  a  deep  fissure  {fissura  longitudinalis)  occupied  by  the 
Falx  cerebri  of  the  dura  mater.  Anteriorly  and  posteriorly,  this 
fissure  divides  the  brain  in  its  whole  height ;  but  in  the  middle,  it 
is  limited  by  a  white  lamina  which  is  named  the  Corpus  Callo- 
sum.  There  results  from  this  that  the  organ  seems  to  be  sepa- 
rated by  it  into  two  parts,  a  right  and  a  left :  these  are  the  He- 
TYiispheres  of  the  Brain,  which  have  each  the  form  of  the  fourth  of 
an  ovoid,  are  elongated  from  behind  forwards,  and  present  an  inner 
surface,  plain  and  vertical,  corresponding  to  that  of  the  opposite 
side,  seeming  continuous  below  and  in  the  middle  with  the  corpus 
callosum,  on  the  upper  part  of  which  it  forms  a  longitudinal  slit, 
analogous  to  the  ventricles  of  the  larynx,  in  which  branches  of  ar- 
teries are  lodged  ;  and  an  upper  and  outer  surface,  which  is  con- 
vex and  rounded. 

The  whole  surface  of  the  cerebral  hemispheres  is  remarkable  for 
a  great  number  of  eminences,  rounded  on  their  edges,  flexuous, 
xmdulated,  penetrating  each  other  by  reciprocal  inequahties,  and 
having  some  resemblance  to  the  disposition  of  the  small  intestine 
in  the  abdomen.  These  eminences  are  named  the  Convolutions 
of  the  Brain  (Gyri),  while  the  depressions  by  which  they  are  se- 
j)arated  are  called  Anfractuosities  or  Furrows  {Anfractus  seu 
Sulci). 

The  number  and  size  of  the  convolutions  of  the  brain  vary  ex- 
ceedingly :  they  are  seldom  found  the  same  in  the  two  lobes ;  in 
individuals  of  the  same  age,  they  are  sometimes  very  large,  and 
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sometimes  very  small ;  in  general,  they  are  of  small  size  in  foetuses 
and  newly-born  children.  The  anfractuosities  are  equally  variable 
in  their  disposition  ;  they  are  always  narrow,  of  about  an  inch  in 
depth,  sometimes  very  long,  and  sometimes  very  short.  They  are 
lined  by  prolongations  of  the  pia  mater.  Their  direction  is  trans- 
verse, longitudinal,  or  oblique ;  some  of  them  are  simple,  but  the 
greater  number  present  subdivisions  in  their  course,  and  are  con- 
tinuous with  the  neighbouring  ones,  while  there  are  some  which 
proceed  towards  the  inferior  surface  of  the  brain.  In  these  an- 
fractuosities, there  are  deep-seated  secondary  prominences,  which, 
arising  from  one  convolution,  are  inserted  into  corresponding  de- 
pressions formed  vipon  the  contiguous  convolution.  The  convolu- 
tions and  anfractuosities  of  the  brain  do  not,  as  Bichat  remarks, 
at  all  correspond  to  the  eminences  and  cavities  of  the  inner  surface 
of  the  skull. 

1506.  Lower  Surface  of  the  Brain.  This  surface  of  the  brain 
has  been  regarded  by  most  anatomists  as  formed  of  several  distinct 
regions,  which  they  have  named  Lobes,  and  which  occupy  the  base 
of  the  hemispheres.  These  lobes  are  three  in  number  on  each 
side :  the  anterior  rests  upon  the  orbitar  arch ;  the  second  or 
middle  forms  a  considerable  prominence  below  the  level  of  the  first, 
and  fills  the  middle  and  lateral  fossae  of  the  base  of  the  cranium ; 
the  third,  or  'posterior,  is  supported  by  the  tentorium  cerebelli,  and 
presents  a  slight  excavation.  The  base  of  the  cerebrum  presents 
first,  at  its  fore  part  and  in  the  median  line,  a  fissure,  which  is  the 
termination  of  the  longitudinal  fissure  that  separates  the  hemi- 
spheres. This  fissure  is  only  filled  by  the  cerebral  falx  in  its  an- 
terior third,  its  two  posterior  thirds  being  occupied  by  the  vascu- 
lar prolongations  which  pass  from  one  hemisphere  to  the  other  ;  it 
is  limited  above  by  the  anterior  part  of  the  corpus  callosum,  and 
separates  from  each  other  the  two  anterior  lobes,  whose  plain, 
nearly  triangular,  and  anteriorly  contracted  surfaces  are  observed 
on  its  sides.  On  each  of  these  lobes  there  is  a  very  deep  rectili- 
near groove,  which  seems  to  be  an  anfractuosity  separating  two 
convolutions  ;  it  is  directed  from  behind  forwards,  and  a  little  from 
without  inwards,  and  lodges  the  trunk  of  the  olfactory  nerve. 

On  the  outside  of  this  groove,  are  some  anfractuosities  and  con- 
volutions less  distinct  than  those  of  the  upper  region,  and  at  its 
back  part  there  is  observed,  on  each  side,  between  the  anterior  and 
middle  lobes,  a  considerable  angular  transverse  depression,  which 
lodges  one  of  the  principal  branches  of  the  internal  carotid  artery, 
and  is  prolonged  obliquely  upwards  and  backwards  upon  the  con- 
vex surface  of  the  hemisphere,  where  it  is  lost  in  the  neighbouring 
anfractuosities :  this  is  the  Fissura  Sylvii,  which  corresponds  to 
the  posterior  edge  of  the  process  of  Ingrassias  (116),  and  is  con- 
tinued inwards  and  backwards,  nearly  at  a  right  angle,  into  a  longi- 
tudinal fissure,  limited  externally  by  the  middle  lobe,  internally  by 
the  optic  nerves  and  the  crura  cerebri.  This  second  fissure  allows 
the  pia  mater  to  pass  into  the  lateral  ventricles  of  the  brain ;  but 
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it  is  closed  by  the  arachnoid  membrane  ;  posteriorly,  it  communi- 
cates with  a  transverse  fissure,  of  which  we  shall  presently  speak. 
Towards  the  point  of  union  of  these  two  fissures,  there  is  a  whitish 
space  {substantia  perforata  antica,)  perforated  with  several  aper- 
tures which  admit  vessels  of  considerable  size,  thus  presenting  an 
arrangement  of  rare  occurrence  at  the  surface  of  the  brain.  This 
white  surface  also  presents  some  strife,  and  ascends  towards  the 
corpus  callosum,  with  which  it  seems  to  be  continuous. 

Between  the  two  fissures  of  Sylvius,  is  the  commissure  of  the 
optic  nerves,  from  the  upper  surface  of  which  there  is  seen  to  rise 
a  grayish  membrane,  of  a  pulpy  consistence  and  yet  pretty  firm, 
transparent  and  furnished  with  but  few  vessels,  which  closes  the 
anterior  extremity  of  the  third  ventricle,  and  proceeds  to  the  ante- 
rior and  inferior  part  of  the  corpus  callosum. 

Behind  the  commissure  of  the  optic  nerve  is  a  grayish  tubercle, 
{Tuber  cinereum),  which  is  connected  with  these  nerves,  under 
which  it  sinks  a  little,  and  is  prolonged  posteriorly  as  far  as  the 
mammillary  eminences,  which  are  as  it  were  enveloped  by  it.  It 
forms  a  part  of  the  floor  of  the  third  ventricle,  and  contains  in  its 
centre  a  small  nucleus  of  white  substance. 

From  the  middle  of  this  tubercle,  descends  obliquely  forwards  the 
wfundibulum,  a  sort  of  thin,  slender,  conical  prolongation,  of  a 
reddish  colour,  which  passes  under  the  commissure  of  the  optic 
nerves,  and  terminates  by  its  summit,  in  a  small  soft  body,  lodged 
in  the  pituitary  fossa  of  the  sphenoid  bone  (115).  It  is  not  hollow 
internally,  as  several  authors  have  supposed,  and  it  is  invested  by 
an  enveldpe  furnished  by  the  arachnoid  membrane. 

The  small  organ  in  which  the  infundibulum  ends,  bears  the  name 
of  Pituitary  Gland  or  body^  {hypophysis  cerebri).  Its  structure  and 
uses  are  not  yet  well  known  ;  it  is  rounded  and  transversely  elon- 
gated, and  rests  upon  the  dura  mater,  which  surrounds  it  on  all 
sides,  excepting  at  its  upper  part,  on  which  the  arachnoid  membrane 
is  expanded.  It  does  not  present  the  uniform  vascular  structure 
peculiar  to  glands,  but  is  evidently  composed  of  two  portions,  in- 
timately connected,  yet  distinct.  The  first  of  these  portions,  which 
is  the  largest,  is  anterior  ;  it  is  of  a  grayish  yellow  colour,  convex 
before,  notched  behind,  and  of  the  form  of  a  kidney.  The  poste- 
rior, which  is  smaller,  is  soft,  pulpy,  and  impregnated  with  a  whitish 
viscid  fluid.  The  pituitary  gland  is  traversed  by  some  blood-ves- 
sels ;  it  sometimes  contains  small  calculous  concretions. 

The  Mammillary  or  Pisiform  Tubercles,  {Corpora  Albicantia,) 
are  situated  behind  the  gray  substance  from  which  the  infundibu- 
lum takes  its  rise.  They  have  the  form  and  size  of  a  pea,  are 
white  externally,  of  a  gray  colour  within,  and  are  united  to  each 
other  by  a  small  grayish  band  which  is  easily  torn,  and  which  con- 
tributes to  form  the  floor  of  the  third  ventricle.  It  is  in  them  that 
the  anterior  prolongations  of  the  fornix  end. 

Farther  back,  between  the  crura  cerebri,  there  is  a  triangular 
excavation,  the  bottom  of  which,  filled  by  white  substance,  also 


OF  THE  CEREBELLUM.  411 

forms  part  of  the  floor  of  the  third  ventricle,  and  is  perforated  by 
several  apertures  for  vessels.  It  was  called  by  Vicq  d'Azyr,  Suh- 
stantia  'perforata  media. 

On  the  sides  of  these  crura,  are  seen  the  middle  lobes  of  the 
brain,  separated  from  the  posterior  by  a  groove  directed  obliquely 
backwards,  much  less  deep  than  the  fissura  Sylvii,  and  correspond- 
ing to  the  upper  edge  of  the  petrous  process  of  the  temporal  bone. 
Both  present  anfractuosities  and  convolutions,  which  are  less  sinu- 
ous than  those  of  the  upper  surface  of  the  hemispheres  ;  the  depth 
of  the  former  does  not  equal  half  of  that  of  the  upper  anfractuo- 
sities. 

Between  the  posterior  and  middle  lobes  of  one  side  and  those 
of  the  other,  is  placed  the  cerebral  protuberance,  behind  which  oc- 
curs the  posterior  extremity  of  the  corpus  caliosum,  uniting  the 
two  cerebral  hemispheres.  Between  this  extremity  and  the  upper 
surface  of  the  protuberance,  is  a  broad  transverse  slit,  which  leads 
into  the  third  ventricle,  the  arachnoid  membrane,  and  pia  mater, 
and  which  contains  the  arachnoid  canal  and  the  pineal  gland.  To 
the  right  and  left,  it  is  continuous  with  another  semicircular  slit, 
placed  between  the  corpora  fimbriata  and  the  thalami  of  the  optic 
nerves,  at  the  bottom  of  a  fissure  which  we  have  described,  and 
which  allows  the  pia  mater  to  penetrate  into  the  lateral  ventricles. 
These  three  slits,  thus  united,  establish  a  manifest  communication 
between  the  exterior  of  the  brain  and  its  internal  cavities,  and  Bi- 
chat  gives  them  the  general  name  of  the  Great  Cerebral  Fissure. 

Lastly,  there  is  observed,  at  the  backmost  part,  and  in  the  me- 
dian line  of  the  inferior  surface  of  the  brain,  the  termination  of  the 
longitudinal  fissure,  which  lodges  the  end  of  the  falx  cerebri. 


OF  THE  CEREBELLUM,  CONSIDERED  WITH  REFEKENCE  TO  ITS 

EXTERIOR. 

1507.  The  Cerebellum  is  less  than  a  third  of  the  size  of  the 
brain.  Its  weight,  which  varies  much  according  to  the  different 
ages,  is  commonly,  in  the  adult  man,  the  eighth  or  ninth  part  of  that 
of  the  brain,  and  the  sixteenth  or  eighteenth  in  the  new-born  in- 
fant. Its  form,  which  is  symmetrical  and  regular,  corresponds  to 
that  of  the  inferior  occipital  fossse,  in  which  it  is  lodged.  Its 
breadth  is  much  greater  than  its  height,  and  it  may  be  compared 
to  two  depressed  spheroids,  placed  beside  each  other  on  a  horizon- 
tal plane,  and  confounded  by  a  portion  of  their  surface.  It  is 
of  a  reddish  gray  colour  externally,  and  soft  and  proportionally 
lighter  than  the  brain.  Its  surface  presents  an  assemblage  of  gray 
laminae,  {Folia,  Cerebelli,)  from  a  line  to  a  line  and  a  half  thick, 
placed  against  each  other,  concentric,  regular,  more  extended  pos- 
teriorly, shorter  before,  separated  by  narrow  grooves,  which  are 
lined  by  the  pia  mater,  and  over  which  the  arachnoid  membrane 
passes.     Of  these  laminae,  some  are  confined  to  the  upper  surface 
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of  the  cerebellum,  others  to  the  lower  surface  ;  they  are  not  con- 
founded with  each  other,  and  none  of  them  extends  round  the  or- 
gan. Each  lobe  of  the  cerebellum  commonly  presents  from  sixty 
to  sixty-five  of  these  laminas,  from  thirty  to  thirty-five  on  its  upper 
surface,  and  from  twenty-four  to  thirty  on  the  lower.  But  on  se- 
parating these  principal  laminas,  there  are  perceived  many  other 
similar  in  form,  but  smaller  and  thinner,  entirely  concealed  in  the 
grooves,  and  covering  each  other  in  part.  Some  of  them  are  very 
short,  and  are  scarcely  a  line  or  two  in  height ;  others  are  larger  ; 
but  none  of  them  reaches  the  surface  of  the  cerebellum,  and  they 
are  all  attached  by  their  base  to  one  of  the  principal  convolutions, 
of  which  they  are  in  a  manner  so  many  ramifications.  Chaussier 
says,  that  the  number  of  these  secondary  laminae,  which  is  always 
very  great,  is  subject  to  many  individual  variations.  They  would 
appear  generally  to  amount  to  six  or  seven  hundred. 

The  principal  laminae  themselves,  although  they  are  all  separat- 
ed by  a  groove,  unite  together  to  the  number  of  two,  three,  four, 
five  or  six,  in  such  a  manner  as  to  divide  the  surface  of  the  cere- 
bellum into  fasciculate  lobules.  These  lobules  are  distinguished 
from  each  other  by  broader  and  deeper  grooves,  as  well  as  by  the 
disposition  and  direction  of  the  laminae  ;  they  are  not  parallel,  but 
almost  all  intersect  each  other  at  a  more  or  less  acute  angle.  Their 
number  is  considerable,  there  being  commonly  sixteen,  five  supe^ 
rior,  two  posterior,  and  nine  inferior. 

1508.  tipper  Surface  of  the  Cerehellum.  Flat,  inclined  ob- 
liquely backwards  and  outwards,  and  covered  by  the  tentorium  ce- 
rebelli,  it  presents  on  its  fore  and  middle  part,  an  elongated  pro- 
minence, {P^'ocessus  Vermifoi'mis  superior),  formed  by  the  re- 
ciprocal crossing  of  the  laminse  of  which  the  two  lobes  or  hemi- 
spheres of  the  organ  are  composed.  The  whole  of  this  upper  sur- 
face is  occupied  by  five  fasciculate  lobules,  common  to  the  two 
lobes,  and  disposed  in  transverse  arched  bands  ;  their  convexity  is 
directed  backwards ;  they  are  only  flexuous  in  the  median  line, 
and  are  nearly  of  the  same  form.  The  first  or  most  anteriorj 
which  is  of  less  extent  than  the  other,  is  more  curved  than  they. 
Its  laminse  extend  without  interruption  from  one  lobe  to  the  other, 
and  are  only  a  little  broader  in  the  median  line,  where  they  form 
a  pretty  considerable  prominence.  The  other  four  lobules  are 
successively  longer  and  less  arched  ;  their  laminse  seem  interrupt- 
ed along  the  median  line ;  some  of  them  separate  from  one  to  unite 
with  another,  or  are  bent  in  such  a  manner  as  to  form  a  sort  of 
knot ;  others  terminate  at  the  bottom  of  a  groove  by  an  angular 
slip  ;  some  laminae  of  the  right  lobe  end  on  the  left,  and  the  re- 
verse ;  other  lamellae  form  in  this  place,  and  mingle  with  the  rest 
during  their  passage.  It  is  from  this  disposition  that  the  processus 
vermiformis,  of  which  we  have  spoken,  results. 

1509.  Inferior  Surface  of  the  Cerehellum.  It  presents  a  deep 
depression  in  the  median  line,  named  the  Valley,  which  lodges  an- 
teriorly the  commencement  of  the  spinal  marrow,  and  is  divided 
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posteriorly  into  two  by  a  pretty  large  eminence,  {Processus  vermi- 
formis  inferior.)  It  is  surrounded  on  both  sides  by  a  band  of 
white  substance.  It  is  a  true  lamellated  lobule,  composed  of  a 
great  number  of  parallel  transverse  laminae,  unequal  in  size  and 
height.  Some  of  them  are  prolongations  of  the  slips  which  termi- 
nate the  lateral  lobules;  others  arise  in  the  intervals  of  the  grooves, 
and  are  more  or  less  long ;  at  the  middle,  where  this  lobule  is 
broader  and  higher,  its  laminae  are  triangular  ;  posteriorly,  it  pre- 
sents a  rather  flat  tubercle ;  anteriorly,  it  is  terminated  by  a  nar- 
row, rounded  prolongation,  from  seven  to  eight  lines  in  length,  and 
four  or  five  in  breadth,  which  has  by  some  been  improperly  com- 
pared to  the  uvula,  and  is  generally  named  the  Mammillary  Emi- 
nence of  the  inferior  vermiform  process. 

On  each  side,  the  inferior  part  of  the  cerebellum  presents  a  very 
convex  rounded  surface,  raised  in  the  middle,  on  which  there  are 
distinguished  four  lobules  which  describe  concentric  arches,  and 
are  turned  inwards  to  end  at  the  middle  depression.  The  first  of 
them  is  less  long,  but  broader  and  thicker  than  the  others  ;  it  is 
composed  of  a  great  number  of  concentric  laminae  differing  in  their 
extent  and  direction  ;  those  which  occupy  the  edges  of  the  median 
fossa  are  short,  and  form  a  sort  of  rounded  protuberance.  At  the 
outer  side  of  this  first  lobule,  and  a  little  before  it,  is  a  small  foliat- 
ed or  lamellated  tuft,  (Jlocciilus  seu  lohus  nerm  pneumogastrici,) 
of  an  oblong  form,  rounded,  rather  low,  and  distinguished  by  the 
small  size  of  its  laminte  and  by  a  very  distinct  groove. 

The  other  three  lateral  inferior  lobules  are  less  compound  than 
the  first,  and  become  successively  longer.  Their  laminae,  which  are 
less  oblique,  do  not  preserve  the  same  thickness  in  their  whole  ex- 
tent, and  are  seen  to  blend  with  each  other  in  different  places,  the 
last  terminates  by  a  slip  in  the  median  depression. 

1510.  Circumference  of  the  Cerebellum.  Anteriorly  and  pos- 
teriorly, the  curvature  of  this  circumference  is  interrupted  by  two 
notches  or  broad  depressions,  the  posterior  of  which  corresponds 
to  the  internal  occipital  crest,  and  receives  the  falx  cerebelli ;  while 
the  anterior,  which  is  broader  and  of  a  semilunar  form,  embraces 
a  part  of  the  cerebral  protuberance  and  the  commencement  of  the 
spinal  marrow.  This  circumference  is  moreover  traversed  by  a 
large  horizontal  groove,  pretty  deep  in  the  whole  extent,  and  very 
wide  before.  Altogether  posteriorly,  on  each  side  of  the  posterior 
notch,  the  circumference  of  the  cerebellum  presents  a  distinct  lo- 
bule, resembling  a  cuneiform  segment  of  an  ovoid,  and  composed 
of  a  great  quantity  of  laminae  and  lamellae.  It  is  terminated  by  a 
process  which  loses  itself  near  the  inferior  median  lobule. 


OF  THE  CEREBRAL  PEOTUBERANCE,    CONSIDERED   AS  TO  ITS 
EXTERIOR. 

1511.  This  is  the  least  voluminous  portion  of  the  brain,  of  which 
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it  forms  as  it  were  the  centre,  and  of  which  it  weighs  only  the  six- 
tieth or  sixty-fifth  part.  Its  consistence  is  greater  than  that  of  the 
two  preceding  organs.  Situated  between  the  cerebrum  and  cere- 
bellum, it  has  intimate  connexions  with  both,  by  means  of  strong 
prolongations.  It  is  limited  above,  towards  the  cerebrum,  by  a 
circular  groove  or  depression,  broad  and  deep  anteriorly,  sviperfi- 
cial  and  not  very  distinct  posteriorly  ;  and  below,  by  a  semicircular 
contraction  where  the  medulla  oblongata  commences. 

It  presents  a  pretty  regularly  quadrilateral  form ;  its  breadth  is 
nearly  equal  to  its  thickness ;  and  it  is  directed  obliquely  down- 
wards and  backwards. 

1512.  Anterior  Surface.  It  is  directed  downwards,  convex, 
broader  than  the  upper  surface,  and  rests  upon  the  basilar  groove 
(314.)  Like  a  portion  of  a  ring,  it  embraces  the  crura  cerebri,  on 
which  account  it  has  been  called  the  Annular  Protuberance.  It 
is  marked  along  the  median  line  by  a  broad  groove,  rounded  at 
the  bottom,  in  which  the  basilar  artery  is  placed.  On  each  side, 
several  other  smaller  grooves,  approaching  more  or  less  the  trans- 
verse direction,  and  more  superficial,  lodge  the  branches  of  the 
same  artery. 

1513.  Posterior  Surface.  The  posterior  surface  is  directed  up- 
wards, and  is  almost  entirely  concealed  by  the  inferior  notch  of  the 
circumference  of  the  cerebellum.  It  presents  on  its  upper  part 
four  tubercles,  {tuhercula  quadrigemina),  which  are  white  exter- 
nally, gray  internally,  oblong,  rounded,  approaching  each  other 
in  pairs,  and  separated  by  two  grooves  which  intersect  each  other 
in  a  crucial  manner.  Of  these  four  tubercles,  which  are  seldom  of 
equal  size,  the  two  upper  (Nates)  are  larger,  broader,  and  more 
prominent  than  the  inferior,  (Testes).  They  are  situated  imme- 
diately behind  the  posterior  commissure.  The  pineal  gland  cor- 
responds to  the  point  of  the  intersection  of  the  two  grooves.  Below 
and  on  the  outside  of  the  inferior  tubercles,  there  is  observed,  on 
each  side,  an  elongated  eminence,  which  might  be  taken  for  a  third 
pair  of  tubercles,  and  which  is  prolonged  towards  the  root  of  the 
optic  nerve.  Behind  the  tubercula  quadrigemina,  is  a  pulpy  la- 
mina, of  a  grayish  colour^  very  thin,  and  easily  torn,  which  ascends 
towards  the  cerebellum  and  forms  the  vault  of  the  fourth  ventricle. 
This  is  the  Valvula  Vieussenii.  It  appears  composed  of  transverse 
fibrils  and  small  laminae  of  a  grayish  substance,  which  are  intersect- 
ed in  their  middle  by  a  sort  of  longitudinal  raphe.  After  passing 
beneath  the  anterior  notch  of  the  cerebellum,  this  lamina  becomes 
broader,  and  a  little  thinner,  and  is  united  to  the  posterior  wall  of 
the  fourth  ventricle ;  by  its  sides  it  is  evidently  continuous  with 
the  processus  a  cerehello  ad  testes.  Immediately  beneath  the  point 
where  it  leaves  the  cerebral  protuberance,  there  is  observed  an 
aperture  which  is  the  posterior  orifice  of  the  Aqueduct  of  Sylvius, 
(iter  a  tertio  ad  quartum  ventriculum),  by  which  the  third  and 
fourth  ventricles  communicate  across  the  substance  of  the  protu- 
berance itself.     Farther  down,  is  a  slightly  excavated  and  nearly 
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vertical  surface,  which  constitutes  the  anterior  wall  of  the  fourth 
ventricle ;  it  is  covered  with  a  layer  of  grayish  substance,  and  se- 
parated in  its  whole  length  by  a  narrow  angular  groove,  which 
commences  at  the  aqueduct  of  Sylvius,  and  terminates  in  the  spi- 
nal marrow  opposite  the  atlas.  This  groove  is  commonly  named  the 
Calamus  Scriptorius,  on  account  of  its  forming  an  acute  angle  at 
its  termination,  having  some  resemblance  to  the  point  of  a  pen. 
Several  white  and  very  delicate  oblique  lines  proceeding  from  above 
downwards  and  from  without  inwards,  meet  in  this  groove.  They 
seem  to  be  a  kind  of  bands  slightly  applied  upon  the  surface  of  the 
protuberance.  Haller,  Vicq  d'Azyr  and  Soemmering,  consider 
these  white  filaments  as  the  commencement  of  the  portio  mollis  of 
the  seventh  pair,  but  as  their  number  and  direction  vary  much, 
and  as  they  are  sometimes  wanting,  Prochaska  and  Gall  declare 
against  this  opinion.  Of  these  lines,  however,  the  vipper  pretty 
generally  go  to  the  portio  mollis,  the  middle  and  inferior  to  the 
cerebellum. 

1514.  The  upper  exto'emify  of  the  cerebral  protuberance  is  broad 
and  prominent,  and  forms  a  sort  of  rim  whose  sides  are  continuous 
with  the  crura  cerebri.  The  lower  eootremity  is  less  voluminous  and 
more  rounded,  and  separated  from  the  medulla  oblongata  by  a 
transverse  groove,  which  is  produced,  not  by  an  interruption  in 
the  continuity  of  the  cerebral  substance,  but  by  the  thickness  of 
the  transverse  layers  of  the  cerebral  protuberance  itself.  Its  sides 
are  united  to  the  crura  of  the  cerebellum. 


OF  THE  MEDULLA  SPINALIS,    CONSIDERED  AS  TO  ITS  EXTEIIIOR. 

1515.  The  Medulla  Spinalis  or  Spinal  Marrow,  is  a  thick 
and  long,  irregularly  cylindrical  cord,  which  descends  from  the 
cerebral  protuberance,  within  the  vertebral  canal,  to  the  level  of 
the  first  or  second  lumbar  vertebra,  and  always  lower  in  the  adult 
than  in  the  child.*  Its  weight  varies  from  the  nineteenth  part,  to 
the  twenty-fifth  part  of  that  of  the  brain  in  the  adult  man ;  in  the 
new-born  child,  it  does  not  form  more  than  the  fortieth  part.-f- 
The  weight  diminishes  proportionally  by  desiccation,  much  more 
than  that  of  the  other  portions  of  the  cerebral  organ.  Its  volume 
varies  in  the  different  parts  of  its  extent.  It  is  very  bulging  at  its 
commencement,  which  is  only  distinguished  from  the  cerebral  pro- 
tuberance by  a  transverse  depression  ;  it  then  contracts  much, 
and  again  enlarges  at  the  middle  of  the  cervical  region.  After 
contracting  a  second  time  towards  the  end  of  that  region,  it  ac- 
quires more  thickness  at  the  upper  part  of  the  back,  then  dimi- 
nishes in  its  lower  part,  to  terminate  at  length  by  a  kind  of  oval 

*    In  infantibus  in  regione  ultimas  costs  desinit,   in   adultis  vero  ulterius  non 
nihil  descendit ;  Soemm.  De  Corp.  Hum.  fab,  torn.  iv.  p.  ?'5. 
■|-  Chaussier,  Expos.  Sornm,  p.  119. 
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tubercle.  It  does  not  lie  loose  in  the  vertebral  canal,  nor  is  it  ap- 
plied against  its  bony  surfaces  ;  but  is  constantly  sustained  in 
a  fixed  manner  in  the  middle  of  that  cavity,  a  little  nearer  the 
anterior  wall  however  than  the  posterior.  In  the  spinal  marrow, 
there  are  distinguished  a  middle  part  or  body,  and  two  extremi- 
ties. 

1516.  Upper  Extremity,  or  Medulla  oblongata.  It  is  contain- 
ed within  the  cranium,  and  forms  a  sort  of  bulging  which  extends 
from  the  cerebral  protuberance  to  the  great  occipital  hole  ;  it  con- 
tracts in  proportion  as  it  descends,  and  is  slightly  compressed  from 
before  backwards.  Its  anterior  surface,  which  is  broad  and  con- 
vex, and  lies  upon  the  occipital  bone,  is  remarkable  for  four  emi- 
nences symmetrically  placed  alongside  of  each  other.  Two  of 
these  eminences  {corpora  pyramidalia)  are  internal,  and  are  separ- 
ated by  a  median  groove,  much  deeper  above  than  below,  filled  by 
the  pia  mater,  and  continuing  over  the  whole  anterior  surface  of 
the  spinal  marrow  to  its  inferior  extremity  :  they  seem  to  arise  from 
the  inferior  extremity  of  the  cerebral  protuberance,  where  they 
are  broader,  and  more  prominent,  and  after  a  course  of  eight  or 
ten  lines,  disappear  insensibly  in  the  tissue  of  the  spinal  marrow  ; 
opposite  the  atlas  no  traces  of  them  are  observable.  The  two 
lateral  eminences  (Corpora  OlivariaJ,  are  separated  from  the  pre- 
ceding by  a  slight  depression ;  they  are  very  firm,  of  an  oblong 
form,  prominent  in  their  middle,  rounded  at  their  extremities,  aiod 
are  white  on  the  outside. 

The  posterior  surface  of  the  medulla  oblongata  contributes  to 
form  the  fourth  ventricle,  and  is  directly  continuous  with  the  cere- 
bral protuberance,  there  being  no  line  of  separation  interposed. 
It  is  hollowed  in  the  median  line  by  a  part  of  the  calamus  scrip- 
torius,  which  is  closed  below  by  a  fold  of  the  arachnoid  membrane, 
and  terminates  opposite  the  occipital  hole.  On  each  side,  there 
are  observed  two  whitish  oblong  eminences,  (Corpora  restiformia) 
which  contribute  to  the  formation  of  the  cerebellum. 

1517-  Body  of  the  Spinal  Marrow. — We  have  already  made 
known  the  enlargements  and  contractions  which  it  presents  during 
its  course  (1515).  Its  anterior  surface  corresponds  to  the  bodies 
of  the  vertebrae ;  it  presents  a  great  number  of  small  transverse 
folds  or  grooves,  more  or  less  near  to  each  other,  particularly  ap- 
parent from  the  last  cervical  vertebra  to  the  ninth  dorsal :  a  very 
deep  and  distinct  fissure  runs  along  its  whole  extent,  dividing  it  into 
two  equal  lateral  portions.  Its  posterior  surface  also  presents 
transverse  folds  ;  but  they  are  less  visible  than  on  the  anterior  :  it 
also  is  divided  in  its  whole  length  by  a  median  groove  which  com- 
mences between  the  two  corpora  restiformia ;  it  is  closer  on  its 
edges,  narrower  and  less  deep  than  the  anterior,  especially  in  the 
adult.  These  two  median  grooves,  according  to  Chaussier's  ob- 
servation, from  whom  we  borrow  several  important  details,  receive 
a  fold  of  the  proper  membrane  of  the  spinal  marrow,  and  serve  for 
the  transmission  of  a  great  number  of  vascular  twigs,  which  pene- 
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trate,  by  a  multitude  of  small  holes,  into  its  substance,  and  are  there 
subdivided.  In  the  bottom  of  each  of  them,  there  is  seen  a  layer 
of  white  substance :  in  the  posterior,  this  layer  is  formed  by  two 
longitudinal  bundles  ;  in  the  anterior,  it  is  formed  by  transverse 
filaments  which  cross  each  other  in  the  median  line,  and  presents 
a  greater  degree  of  thickness  in  the  neck  than  in  any  other  part  of 
its  extent.  By  the  disposition  of  these  grooves,  the  organ  is 
deeply  divided  in  its  whole  length,  and  as  it  were  separated  into 
two  thick  cords  intimately  united  in  their  whole  extent. 

1518.  On  the  anterior  and  posterior  surfaces  of  the  body  of  the 
spinal  marrow,  on  either  side,  and  at  some  distance  from  the  median 
groove,  are  the  collateral  grooves,  which  are  superficial  and  pretty 
broad,  and  in  which  are  inserted  the  roots  of  the  spinal  nerves. 
The  posterior,  which  are  more  marked,  have  rounded  and  very 
white  edges,  and  a  reddish  bottom  formed  by  a  very  soft  sub- 
stance ;  they  commence  by  a  rather  indistinct  line  between  the 
olivary  eminence  and  the  restiform  body,  and  become  broader  and 
deeper  as  they  descend.  From  the  axis  to  the  ninth  dorsal  verte- 
bra, they  are  half  a  line  in  breadth  ;  each  of  them  divides  into  two 
parallel  lines,  separated  by  the  white  substance,  which  are  gradu- 
ally lost  upon  the  inferior  extremity.  In  their  whole  course,  they 
present  a  series  of  small  holes  regularly  disposed  one  above  the 
other,  in  which  the  roots  of  the  nerves  were  inserted. 

The  two  anterior  collateral  grooves  commence  between  the  cor- 
pora pyramidalia  and  olivaria.  They  are  less  apparent,  narrower, 
and  more  superficial.  Their  bottom  is  less  red,  firmer,  and  more 
dense. 

These  grooves  are  much  more  distinct  in  newly  born  children, 
than  in  adults. 

1519.  The  lateral  surfaces  of  the  body  of  the  spinal  marrow- 
correspond  to  the  base  of  the  transverse  processes.  They  are  nar- 
rower and  rounded.  No  trace  of  s-roove  or  longitudinal  division  is 
perceived  upon  them,  although  some  anatomists  maintain  the  con- 
trary. 

1520.  The  inferior  extremity  of  the  spinal  marrow  presents 
two  bulgings,  of  v/hich,  the  upper  is  larger  and  of  an  oval  form,  the 
inferior,  smaller  and  conical. 

INTERNAL  ORGANIZATION  OF  THE  BRAIN  IN  GENERAL. 

1521.  The  substance  of  the  brain  is  soft  and  pulpy  ;  but  its 
consistence  varies  according  to  age.  It  is  almost  fluid  in  the  foetus, 
and  becomes  gradually  firmer  as  the  person  advances  in  hfe.  Its 
specific  gravity,  in  the  adult,  is  1310.  Its  odour  is  somewhat  nau- 
seous, tenacious,  soluble  in  water,  insoluble  in  alcohol  and  oils. 

This  substance  is  not  homogeneous  throughout,  but  presents  two 
distinct  modifications  ; 

^  1522.  1st,  A  soft,  spongy,  and  seemingly  vascular  substance,  of 
a  grayish  colour,  name  the  Cineritious  or  Cortical  suhstance,  most 

2e 
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commonly  forming  a  kind  of  superficial  envelope  to  the  different 
parts  of  the  organ,  but  also  distributed  through  different  parts  of 
its  interior,  and  sometimes  mixed  in  a  more  or  less  intimate  man- 
ner with  the  white  substance.  This  pulp,  which  is  the  least  con- 
sistent of  all  the  solid  parts  of  the  body,  and  is  not  possessed  of 
any  very  evident  organization,  receives  a  considerable  quantity  of 
arteries.  It  is  reddish  in  children,  ash-gray  in  old  people,  pale 
and  colourless  in  dropsical  persons ;  these  appearances  no  doubt 
depending  upon  the  greater  or  less  quantity  of  blood  distributed  to 
it.  In  some  places  of  the  brain  which  we  shall  presently  make 
known,  this  substance  acquires  a  black  or  yellow  tint,  and  this  cir- 
cumstance has  induced  Soemmering  and  Gennari  to  admit  in  the 
composition  of  the  brain  two  particular  substances,  the  one  black 
and  the  other  yellow^  which  however  have  not  been  adopted  by 
other  anatomists.  Its  colour  is  destroyed  by  maceration  in  water, 
acids  or  alcohol.  By  boiling  in  water  or  oil,  it  assumes  a  granu- 
lar appearance.  It  is  of  the  same  nature  in  the  brain  and  cere- 
bellum. 

When  examined  with  the  microscope,  it  appears  composed  of  an 
immense  quantity  of  irregularly  rounded  globules,  of  unequal  size, 
and  eight  times  smaller  than  the  globules  of  the  blood.  They  are 
connected  with  each  other  by  a  very  delicate  transparent  tissue, 
filled  with  an  abundant  serous  fluid,  and  appear  as  if  heaped  to- 
gether in  a  confused  manner.  It  is  in  this  part  of  the  substance 
of  the  brain,  that  the  most  minute  arterial  and  venous  branches  are 
found. 

1523.  2d,  A  White  or  Medullary  substance,  firmer  and  denser, 
than  the  former.  Its  mass  is  also  much  greater  than  that  of  the 
cineritious  substance,  and  especially  occupies  the  interior  and  the 
base  of  the  organ.  It  is  filled  with  a  very  great  number  of  delicate 
vascular  ramifications,  whose  section  represents  so  many  red  dots, 
and  whose  calibre  is  much  greater  towards  the  centre,  than  at  the 
circumference  of  the  brain.  It  evidently  becomes  fibrous  in  many 
places.  The  globules  of  which  it  is  composed  appear,  under  the 
microscope,  disposed  in  straight  lines,  and  are  of  a  larger  diameter 
than  in  the  cineritious  substance.  There  is  much  variance  in  the 
opinions  respecting  its  intimate  structure.  Some  maintain  it  to  be 
solid,  others  tubular ;  some  assert  that  it  is  absolutely  destitute  of 
vessels,  others  that  it  entirely  consists  of  them.  Some  consider  it 
as  medullary  ;  Drs.  Gall  and  Spurzheim,  with  M.  Bauer  and  Sir 
Everard  Home,  adopt  the  opinion  of  those  who,  like  Haller,  Mala- 
carne,  Monro,  Soemmering,  Vicq  d'Azyr,  Meckel  and  Wenzel, 
think  it  fibrous,  and  we  consider  it  in  the  same  light. 

1524.  The  idea  most  generally  adopted  with  respect  to  these 
two  substances,  is  that  the  first,  which  is  of  an  almost  entirely  vas- 
cular nature,  is  a  secreting  organ,  and  that  the  other  is  a  mass  of 
excretory  vessels,  or  at  least  of  conducting  filaments ;  that  the 
nerves  are  bundles  of  these  vessels  ;  that  the  spinal  marrow  is  it- 
self one  of  these  bundles,  only  larger  than  the  rest.     Of  late  years> 
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tnany  physiologists  have,  with  more  reason,  considered  the  nervous 
system,  in  its  collective  capacity,  as  a  net-work  of  which  all  the 
portions  participate  in  the  organization  and  functions  of  the  whole, 
and  not  as  a  tree  divided  into  branches  and  twigs.  This  is  Dr. 
Gall's  opinion ;  but  he  thinks  moreover  that  the  gray  matter  is  the 
matrix  of  the  medullary  filaments.  Wherever  it  exists,  it  arises 
from  these  filaments.  Whenever  a  medullary  bundle  traverses  the 
cineritious  matter,  it  is  enlarged  by  the  filaments  which  the  latter 
gives  it,  and  none  of  these  bundles  enlarges  without  the  concurrence 
of  that  matter.  He  regards  the  spinal  marrow,  not  as  a  bundle  of 
nerves  descending  from  the  brain,  but  as  a  compound  of  cineritious 
substance,  which  bulges  opposite  each  pair  of  nerves,  and  gives 
rise  to  the  white  filaments  which  are  to  form  it  by  their  aggrega- 
tion.  He  also  demonstrates  that  the  brain  and  cerebellum  are 
themselves  only  developments  of  bundles  coming  from  the  spinal 
marrow,  to  which  are  annexed  other  masses  of  white  fibres  proceed- 
ing from  the  gray  layer  which  envelopes  the  hemispheres.  Lastly, 
he  compares  this  latter  to  the  ganglia  diffused  through  the  whole 
body ;  and,  according  to  him,  it  forms  in  the  brain  several  of  these 
ganglia  which  we  shall  presently  describe. 

1525.  These  two  substances  of  the  brain  do  not  form  a  pulpy 
mass  disposed  at  random.  Besides  the  shades  of  colour  which  they 
present,  they  are  seen  in  certain  places  to  affect  determinate  forms, 
always  the  same  in  different  individuals,  and  very  regular.  They 
are  seen  to  form  eminences,  cavities,  laminse,  partitions,  &c.  all 
differing  in  their  volume,  position,  tint,  consistence,  &c.  Most 
commonly,  for  the  purpose  of  studying  these  different  parts,  hori- 
zontal, oblique,  or  vertical  sections  are  made  of  the  brain  and  ce- 
rebellum, which  are  repeated  at  different  heights.  But  in  this 
manner,  the  true  relations  which  they  have  to  each  other,  and  their 
intimate  structure,  escape  us.  In  fact,  with  a  little  attention,  we 
come  to  discover  that  all  of  them  direct  themselves  toward  certain 
common  points  of  origin,  and  that  they  are  nowhere  isolated  from 
each  other.  We  shall  therefore  follow  a  particular  method  in  the 
study  of  the  brain  considered  as  to  its  interior,  and  this  method 
will  be  the  result  of  the  combination  of  the  different  modes  hitherto 
employed  in  the  dissection  of  that  organ. 

STRUCTURE  OF  THE  SPINAL  MARROW  IN  PARTICULAR. 

1526.  The  consistence  of  the  substance  which  forms  the  spinal 
marrow  varies  much,  according  to  age  and  some  particular  circum- 
stances. In  the  adult  it  is  generally  less  firm  than  the  tissue  of 
the  cerebral  protuberance,  but  denser  than  the  cerebrum  and  cere- 
bellum, although  after  death  it  alters  much  more  promptly,  and 
seems  to  liquefy  almost  at  the  moment.  This  organ  ought,  there- 
fore, to  be  dissected  in  very  fresh  subjects,  or  in  children,  in  which 
its  consistence  is  greater  than  in  advanced  age.  M.  Chaussier  has 
also  observed,  that  in  women  its  softness  is  greater. 

J527.  At  the  exterior,  the  spinal  marrow  presents  a  layer  of 
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white  substance,  more  or  less  pulpy,  half  a  line  thick,  which  seemiS 
excavated  for  the  purpose  of  containing  the  cineritious  matter, 
which  is  so  much  the  more  abundant  the  younger  the  subject  is. 
This  cineritious  matter  may  be  divided  into  three  portions,  a  mid- 
dle and  two  lateral.  The  first  is  transverse,  thicker  and  broader  in 
the  neck,  thinner  and  narrower  in  the  back,  and  again  more  volu- 
minous, but  not  broader,  in  the  lumbar  region.  The  two  lateral 
portions  are  curved  in  such  a  manner  as  to  be  opposed  by  their 
convexity,  while  their  concavity  is  directed  outwards  ;  their  pos- 
terior edge  is  prolonged  as  far  as  the  posterior  collateral  grooves, 
(1518),  the  anterior  is  rounder  and  thicker.  These  two  portions  are 
very  distinct  in  the  upper  part  of  the  neck,  they  then  diminish  as 
far  as  the  lower  part  of  the  dorsal  region,  where  they  are  manifest- 
ly enlarged. 

1528.  The  olivary  eminences  (1516)  are  enveloped,  like  the  rest 
of  the  spinal  marrow,  with  a  white  external  layer.  If  it  be  remov- 
ed, a  firm  and  dense  oblong  nucleus  of  cineritious  matter  is  found, 
which  may  be  separated  from  the  neighbouring  parts,  and  is 
surrounded  in  its  whole  circumference,  by  a  yellowish  flexuuos 
line.  On  making  a  transverse  section  of  the  olivary  eminences  in 
the  plane  of  their  thickness,  there  is  obtained  in  the  centre  of 
each,  a  kind  of  dendritic  figure  {corpus  dentatum),  terminated 
by  a  foot-stalk  at  the  anterior  median  groove,  and  formed  by  these 
nuclei  of  gray  matter. 

1529.  Several  anatomists  assert  their  having  found  in  the  centre 
of  the  spinal  marrow  a  central  canal,  which  descends  more  or 
less,  and  is  the  continuation  of  the  calamus  scriptorius.  M. 
Chaussier  considers  its  existence  as  owing  to  the  means  employed 
for  demonstrating  it.  But  recently,  Drs.  Gall  and  Spurzheim 
have  met  with  a  canal  in  each  of  the  lateral  halves  of  the  spinal 
marrow,  especially  in  new  born  infants.  These  canals  commence 
in  the  lumbar  region,  and  are  continued  into  the  cerebral  protu- 
berance, under  the  tubercula  quadrigemina,  into  the  crura  cerebri, 
and  as  far  as  the  optic  thalami,  in  the  interior  of  which  they  form 
a  cavity,  which,  on  being  blown  into,  is  large  enough  to  hold  an 
almond.     I  have  traced  them  in  two  subjects  with  much  success. 
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1530.  All  the  bundles  of  medullary  fibres  which,  by  their  ex- 
pansion, are  intended  to  form  the  brain,  are  placed  at  the  upper 
part  of  the  spinal  marrow,  {Medulla  oblongata^.  They  are  espe- 
cially the  pyramidal  and  olivary  bodies.  With  respect  to  the  for- 
mer, there  is  a  very  remarkable  peculiarity  to  be  observed,  which  is, 
that  they  do  not  contribute  to  form  the  brain  on  the  same  side  as 
that  on  which  they  originate ;  thus,  the  inferior  fibres  of  the  py- 
ramidal body  of  the  right  side,  for  example,  unite  in  small  bands, 
whose  number  varies  from  two  to  five,  at  above  fifteen  lines  be* 
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neath  the  cerebral  protviberance ;  these  bands  proceed  toward  the 
left  side,  which  in  Hke  manner  sends  some  to  the  right  side,  but 
in  such  a  manner  that  one  of  them  passes  most  commonly  above 
another,  and  beneath  a  third,  whence  there  results  an  interlace- 
ment  resembling  mat-work,  and  from  three  to  four  lines  in  extent 
above  and  beneath  which,  there  occurs  a  transverse  cord,  more  or 
less  apparent  After  they  have  thus  crossed  each  other,  the  bands 
ascend  upon  the  anterior  surface  of  the  medulla  oblongata  (1516), 
progressively  acquiring  more  volume  so  as  to  be  broader  above  than 
below,  and  it  is  this  that  produces  the  form  of  pyramids.  The 
latter  are  a  little  contracted  at  their  meeting  with  the  cerebral  pro- 
tuberance, and  in  their  passage  frequently  send  off  some  fibres 
which  turn  round  the  olivary  bodies. 

1531.  The  pyramidal  bodies  soon  penetrate  into  the  cerebral 
protuberance,  and  unmediately  divide  into  a  considerable  number 
of  bundles  immersed  in  the  cineritious  substance,  which  itself  gives 
rise  to  new  bundles  which  join  the  first  and  reinforce  them.     They 
all  foUow  different  directions ;    they  are   stratified,   or  interlaced 
with  each  other,  and  with  the  fibres  of  the  anterior  surface  of  the 
protuberance  (1512).     They  at  length  unite,  and  are  seen  emerg- 
ing upon  the  sides  of  the  upper  extremity  of  this  portion  of  the 
brain,  and  forming  at  the  inferior  surface  of  the  cerebrum  the  great- 
er part  of  two  broad  and  thick  white  fibrous  cords  (Crura  cerebri), 
which,  from  being  at  first  very  close  to  each  other,  proceed  forwards 
and  outwards,  diverging  and  increasing  in  size.     The  fibres  of 
these  crura  are  longitudinal,  faciculate,  very  apparent  externally  and 
anteriorly  ;  at  their  lower  surface,  they  leave  between  them  more  or 
less  marked  striae,  which  are  filled  up  with  cineritious  matter ;  they 
are  themselves  connected  together,  in  the  middle,  by  the  white  la- 
mina which  forms  the  floor  of  the  third  ventricle.     They  contain, 
in  their  interior,  cineritious  matter,  which  has  a  deeper  tint  than 
that  of  the  rest  of  the  brain,  and  is  often  blackish  ;  its  consistence 
is  also  firmer ;  its  transverse  section  forms  a  semilunar  spot  {locus 
niger).   This  substance  furnishes  them  with  new  fibres  in  their  pas- 
sage, which  continually  augment  their  volume.     Their  outer  edge 
corresponds  to  the  optic  nerve  which  turns  round  them,  and  is  at- 
tached  to  them  anteriorly  by  a  layer  of  soft  substance.     From  this 
place  the  medullary  filaments  of  the  crura  of  the  brain  separate 
from  each  other  and  expand  ;  they  form  layers  of  unequal  length, 
whose  extremities  are  covered  by  cineritious  substance,  and  which 
constitute  the  centre  of  each  of  the  inferior,  anterior,  and  external 
convolutions  of  the  anterior  and  middle  cerebral  lobes. 

1532.  The  olivary  bodies  send  out  from  their  upper  part  a 
fibrous  bundle,  which  unites  with  some  other  bundles  arising  from 
the  sides  of  the  spinal  marrow,  and  ascends,  like  those  of  the  py- 
ramidal bodies,  across  the  fibres  of  the  anterior  surface  of  the  cere- 
bral protuberance :  during  this  passage  it  does  not  increase  in 
size  in  so  distinct  a  manner  as  the  preceding  bundles,  and  it  forms 
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the  posterior  and  inner  part  of  the  same  crura.  It  there  meets 
with  a  large  mass  of  cineritious  matter,  receives  new  filaments  from 
it,  which  follow  various  directions  in  its  interior,  and  constitute  the 
Thalami  Nervorum  Opticorum^  {Colliculi  Nervorum  Opticorum, 
Soemm.)     {Inferior  Great  Ganglia  of  the  Brain,  Gall.) 

1533.  These  thalami  of  the  optic  nerves  are  invested  with  a 
white  substance.  More  voluminous  behind  than  before,  they  cor- 
respond partly  in  the  lateral  ventricles,  partly  in  the  third,  and 
partly  at  the  exterior  of  the  brain  ;  their  ligure  is  rounded  and 
irregvilar.  Their  upper  surface  forms  a  part  of  the  floor  of  the  la- 
teral ventricles ;  it  presents  a  slight  depression  in  its  longitudinal 
direction,  and  a  small  ovoidal  tubercle  at  each  of  its  extremities. 
The  inferior  surface  presents  externally  two  prominences,  {Cor- 
pora Geniculata),  which  furnish  several  filaments  to  the  optic 
nerves,  and  is  seen  at  the  inferior  surface  of  the  cerebrum.  The 
inner  surface,  constitutes  the  lateral  walls  of  the  third  ven- 
tricle ;  it  is  flat,  directed  obliquely  from  within  outwards,  and  from 
above  downwards,  and  is  connected  anteriorly  with  that  of  the  op^ 
posite  side  by  a  transverse  band  {Commissnra  inollis),  of  a  gray 
colour,  very  easily  broken,  and  varying  in  form  and  size.  The  outer 
surface  is  confounded  with  the  corpus  striatum,  of  which  we  shall 
presently  speak.  Their  anterior  extremity  contributes  to  the  aper- 
ture of  communication  between  the  lateral  and  third  ventricles, 
The  posterior,  which  is  free,  and  contiguous  to  the  corpus  fimbri- 
atum,  corresponds  to  the  curve  of  the  lateral  ventricles. 

It  is  between  the  bundles  which  proceed  from  the  corpora  pyra- 
midalia  and  olivaria,  in  the  very  midst  of  the  criira  cerebri  and 
optic  thalami,  that  the  upper  part  of  the  canals  is  observed,  which 
prevail  along  the  spinal  marrow  (1529)  ;  and  as  these  bundles 
change  their  direction  in  the  course  of  their  progress,  the  anterior 
passing  outwards  and  the  posterior  inwards,  the  direction  of  this 
part  of  the  canal  also  experiences  a  marked  deviation. 

1534.  Before  and  to  the  outside  of  the  thalami  of  the  optic 
nerves,  the  fibrous  bundles  of  the  corpora  olivaria  meet  a  new  mass 
of  cineritious  substance,  are  expanded  and  acquire  a  fresh  augmen- 
tation from  it,  and  form  together  with  it  the  Corpora  Striata, 
{Great  superior  ganglions  of  the  brain.  Gall.)  of  which  there  are 
two,  one  on  each  side  of  the  brain.  These  bodies  are  pyriform 
eminences,  broad  before,  contracted  behind,  and  placed  obliquely, 
so  that  while  they  are  very  near  each  other  anteriorly,  they  are 
widely  separated  posteriorly ;  their  colour  at  the  outside  is  gray, 
somewhat  tinged  with  brown.  There  are  observed  at  their  surface 
very  remarkable  venous  ramifications,  which  are  the  radicles  of  the 
Vence  Galeni.  The  corpora  striata  form  part  of  the  floor  of  the  late- 
ral ventricles ;  they  are  contiguous  to  the  corpus  callosum  by  their 
upper  surface,  and  to  the  septum  lucidum  by  the  inner.  On  cut- 
ting them  obliquely  and  at  different  heights,  the  cineritious  and 
medullary  svibstances  are  seen  disposed  in  their  interior  in  alternate 
jitreaks,  of  variable  form  and  breadth.    With  a  little  care,  it  is  ob-^ 
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served  that  aO  the  white  bands  are  continuous  with  the  original 
bundles  of  the  corpora  olivaria. 

1535.  Between  the  optic  thalami  and  corpora  striata,  in  a 
groove  by  which  they  are  separated,  there  is  observed  a  small  shp 
of  thin,  fibrous,  semi-transparent  whitish  substance :  this  is  the 
TcEnia  semicircularis.  It  commences  at  the  anterior  extremity  of 
the  optic  thalamus,  sometimes  by  several  filaments,  sometimes  by 
a  single  cord ;  at  this  place,  its  fibrous  texture  is  very  apparent, 
and  it  is  a  line  and  a  half  or  two  lines  in  breadth.  From  thence 
it  ascends  over  the  thalamus,  passes  over  several  of  the  veins  which 
come  from  the  corpus  striatum,  and  allows  them  to  be  seen  on  ac- 
count of  its  transparency.  It  then  proceeds  backwards,  gradually 
contracts,  is  curved  downwards,  and  loses  itself  towards  the  Corpus 
geniculatum  externum  (1533).  Anteriorly,  it  is  itself  covered  by 
a  small  transparent  and  very  delicate  lamina  of  a  yellowish  colour  : 
this  is  the  Horny  Lamina  of  the  Tcenia  semicircularis,  beneath 
which  there  is  often  observed  a  little  serous  fluid  of  the  colour  of 
amber. 

1536.  On  leaving  the  corpora  striata,  the  bundles  of  the  olivary 
eminences  expand  into  layers  like  those  of  the  pyramidal  bodies  ; 
like  them  also,  they  form  convolutions,  and  it  is  of  these  convolu- 
tions collectively  that  the  posterior  lobes  and  the  vault  of  the  he- 
mispheres of  the  cerebrum  are  composed.  Each  convolution  is  not 
formed  by  a  single  bundle,  but  consists  of  two  diiferent  layers  which 
touch  each  other,  and  are  but  very  slightly  agglutinated :  the  ci- 
neritious  substance  invests  its  exterior.  With  a  little  care  and 
patience,  the  presence  of  these  two  layers  and  their  separation 
in  the  median  line  of  each  convolution  can  be  demonstrated.  It  is 
in  this  that  the  art  of  unfolding  the  brain  consists. 

1537.  We  have  seen  how  the  cerebral  hemispheres  are  formed 
by  bundles  of  divergent  fibres ;  but  all  the  parts  of  one  of  these 
hemispheres  are  made  to  communicate  with  the  corresponding  parts 
of  the  other,  by  a  new  order  of  medullary  convergent  fibres,  which 
come  from  the  gray  matter  that  envelopes  the  cerebral  convolu- 
tions externally,  and  constitute  different  commissures.  These  com- 
missures belong  both  to  the  upper  and  lower  convolutions  ;  we  now 
proceed  to  their  examination. 

1 538.  At  the  bottom  of  the  superior  convolutions,  the  converg- 
ing filaments  are  seen  forming  a  sort  of  tissue  with  the  diverg- 
ing filaments,  uniting  into  larger  and  larger  filaments,  and  hning 
the  roof  of  the  lateral  ventricles,  to  emerge  by  the  inner  and  lower 
edge  of  the  hemispheres  and  form  the  Corpus  callosum  (mawima 
commissura  cerebri^  Soemm.  Mesolobe,  Chauss.)  which  is  distinctly 
perceived  at  the  bottom  of  the  great  longitudinal  fissure. 

1539.  The  Corpus  callosum,  is  therefore  a  long  and  broad  band 
of  soft  and  fibrous  medullary  substance,  of  a  quadrilateral  form  at 
first  sight,  but  curved  forwards  and  backwards  upon  itself  Its  di- 
rection is  horizontal,  its  breadth  greater  behind  than  before,  its  si- 
tuation such  that  it  is  a  little  nearer  the  anterior  than  the  posterior 
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part  of  the  brain  ;  it  is  only  a  few  lines  thick.  Its  upper  surface 
is  in  part  concealed  by  the  hemispheres  which  project  above  it, 
forming  a  kind  of  oblong  cavity,  of  which  we  have  already  spoken 
(1505).  It  is  convex  from  before  backwards,  plain  in  the  trans- 
verse direction :  in  its  middle,  following  the  course  of  the  median 
line,  is  a  prominent  longitudinal  line,  of  a  more  compact  tissue, 
v/hich  penetrates  the  whole  thickness  of  the  organ,  and  is  com- 
monly called  the  Raphe.  On  each  side  of  the  raphe,  which 
corresponds  to  the  inferior  edge  of  the  falx  cerebri,  there  is  observ- 
ed a  filament,  which  is  also  longitudinal,  and  which  is  separated 
from  it  by  a  small  flexuous  groove  :  this  filament  is  the  trace  of  the 
artery  of  the  corpus  callosu'm.  Sometimes  on  the  anterior  part  of  the 
corpus  callosum,  these  filaments,  which  are  by  some  authors  called 
the  Longitudinal  Nerves  of  Lancisi,  and  which  are  always  conver- 
gent, unite  into  a  single  line.  More  externally  is  a  surface  of  great- 
er extent,  and  apparently  smooth,  but  in  which  a  closer  inspection 
discovers  a  number  of  prominent  lines,  more  or  less  transverse,  more 
distinct  posteriorly,  and  terminating  at  the  raphe,  near  which  they 
are  inflected  towards  the  lateral  ventricles.  These  lines  are  named 
the  Transverse  Medullary  Traces. 

1540.  The  inferior  surface  of  the  corpus  callosum  is  visible 
and  free  over  a  much  greater  extent  than  the  upper.  At  the  sides 
it  contributes  to  form  the  upper  wall  of  the  lateral  ventricles.  In 
the  middle  it  covers  the  fornix,  with  which  it  is  directly  continuous 
behind,  and  from  which  it  is  separated  anteriorly  and  at  the  middle 
by  the  septum  lucidum. 

1541.  At  its  anterior  extremity,  the  corpus  callosum  is  reflected 
from  before  backwards,  and  from  above  downwards,  between  the  two 
hemispheres,  where  it  forms  a  sort  of  rounded  prominence.  It  ex- 
tends, and  is  prolonged  as  far  as  the  base  of  the  cerebrum,  towards 
the  fissura  Sylvii,  near  the  origin  of  the  olfactory  nerve,  embracing 
the  fore  part  of  the  corpora  striata,  and  forming  the  anterior  region 
of  the  roof  of  the  lateral  ventricles.  In  this  course,  it  receives  the 
converging  fibres  of  the  inferior  convolutions  of  the  anterior  lobe. 
Lastly,  it  terminates  by  a  sort  of  white  streak  which  loses  itself  in 
the  fibrous  tissue  of  the  crura  cerebri. 

1542.  At  its  posterior  extremity,  the  corpus  callosum  is  also  re- 
flected but  from  behind  forwards.  It  there  forms  a  white  lamina 
which  is  prolonged  into  the  lower  part  of  the  lateral  ventricles,  and 
invests  in  particular,  on  each  side,  a  kind  of  convolution  formed 
by  the  cineritious  substance :  this  is  what  is  called  the  Cor-, 
nu  Ammonis  {Hippocampus  major).  This  voluminous  projection 
is  curved  upon  itself,  in  such  a  manner  as  to  present  its  concavity 
inwards  and  forwards,  and  its  convexity  outwards.  Arising  from 
the  place  where  the  corpus  callosum  bends,  it  first  proceeds  out- 
wards, then  forwards,  becoming  continually  broader,  and  at  length 
terminates  by  a  broad  and  thick  bulbous  extremity,  turned  inwards, 
and  surmounted  by  two  or  three  more  or  less  prominent  tubercles, 
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■H'hicli  are  separated  by  distinct  but  rather  shallow  grooves.  The 
upper  surface  of  the  Cornua  Ammonis  is  free  in  the  bottom  of  the 
ventricles,  and  covered  by  the  choroid  plexus.  Their  convex  edge 
is  circumscribed  by  a  very  distinct  groove,  behind  which  the  sub- 
stance which  forms  the  bottom  of  the  ventricles  presents  a  bulging, 
which  follows  the  direction  of  the  cornua  ammonis,  and  is  some- 
times equally  large.  This  bulging  is  named  the  Addit amentum 
pedum  Hippocampi.  Their  concave  edge  is  covered  by  the  cor- 
pus fimbriatum,  under  which  there  is  found  a  denticulated  cord 
{Portion  godronee,  Vicq  d'Azyr),  of  a  compact  tissue,  granulated 
appearance,  and  reddish  colour,  of  which  few  authors  have  made 
mention. 

The  mass  of  cineritious  substance  which  occupies  the  anterior  of 
the  cornu  Ammonis  bifurcates  at  its  posterior  extremity,  under  the 
fold  of  the  corpus  callosum.  One  of  its  branches  communicates 
with  a  convolution  of  the  posterior  lobe  ;  the  other,  which  is  short- 
er, is  confounded  in  one  of  the  convolutions  of  the  middle  lobe. 

In  its  course  backwards,  from  the  point  where  it  recurvates,  the 
corpus  callosum  receives  the  convergent  filaments  of  the  inner  con- 
volutions of  the  posterior  lobes  of  the  brain. 

1543.  We  have  already  mentioned  (1539)  that  the  transverse 
fibres  of  the  corpiis  callosum  bend  over  the  sides  of  the  raphe  to 
proceed  downwards.  It  is  probable  that  by  their  still  further  pro- 
longation the  Septum  lucidum  is  formed,  a  kind  of  thin,  lamellar, 
soft  production,  which  is  continuous  above  with  the  middle  part  of 
the  inferior  surface  of  the  corpus  callosum,  in  its  whole  extent,  and 
which,  inferiorly  and  posteriorly,  is  connected  with  the  fornix,  and 
inferioriy-  and  anteriorly,  with  the  recurved  lamina  of  the  anterior 
extremity  of  the  corpus  callosum.  It  separates  the  two  lateral 
ventricles  from  each  other ;  it  is  very  high  at  its  fore  part,  and 
progressively  diminishes  backwards,  so  that  its  two  lateral  surfaces 
are  triangular.  They  correspond  posteriorly  to  the  optic  thalami, 
and  anteriorly  to  the  corpora  striata.  This  septum  is  composed  of 
two  laminfE  of  fibrous  white  substance,  lined  in  their  whole  extent 
by  the  arachnoid  membrane,  and  only  applied  against  each  other. 
There  exists  a  separation  between  them,  which  is  more  or  less 
apparent  in  different  subjects,  and  often  much  greater  in  the 
foetus  than  in  the  child,  and  in  the  latter  than  in  the  adult ;  it  is 
cordiform  in  the  earliest  stage  of  life  ;  an  elongated  slit  in  old 
persons  ;  it  is  sometimes  filled  by  a  pretty  abundant  serous  fluid. 
This  separation  is  the  Fossa  Sylvii  or  Fifth  Ventricle.  It  is 
doubtful  whether  it  is  lined  by  a  membrane  or  not.  The  brothers 
Wenzel  think  it  is,  and  in  certain  cases  of  disease  flakes  may 
easily  be  raised  from  it.  With  respect  to  its  alleged  communica- 
tion with  the  ventricles,  the  same  anatomists  have  discovered,  at  its 
posterior  extremity,  a  small  fossa,  the  extent  of  which  is  not  always 
in  relation  to  that  of  the  principal  cavity  ;  it  is  triangular  or  cordi- 
form, and  a  bristle  passed  into  it,  penetrates  into  the  third  vcntri- 
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cle.     But,  in  the  natural  state,  the  aperture  which  affords  a  pas- 
sage under  the  anterior  commissure  cannot  be  discovered. 

1544!.  Beneath  the  corpus  callosum  and  the  septum  lucidum 
there  is  observed  the  Fornix^  formed  by  the  converging  filaments 
of  the  posterior  convolutions  of  the  middle  lobe.  This  is  a  lamina 
of  soft,  white,  fibrous  substance,  having  the  form  of  a  triangle, 
curved  upon  itself,  whose  summit,  which  is  directed  forwards, 
is  bifurcated.  It  forms  part  of  the  two  lateral  ventricles,  and  of 
the  third  ventricle.  Its  zipper  surface  is^  in  a  great  part  of  its 
extent,  contiguous  to  the  corpus  callosum  ;  in  the  median  line,  it 
is  continuous  with  the  septum  lucidum.  The  inferior  surface  is 
applied  upon  the  tela  choroidea  and  the  optic  thalami.  Its  two 
edges  are  coasted,  in  their  whole  extent,  by  the  choroid  plexus. 
Posteriorly,  it  presents  a  few  stria  and  prominent  lines,  more  or 
less  oblique  with  respect  to  each  other  :  this  is  the  Lyra  (Co7'pus 
Psalloides),  which  is  considered  by  Gall  as  the  general  union  of 
the  communicating  filaments  of  the  fornix.  The  anterior  extre- 
mity of  the  fornix,  is  divided  into  two  cylindrical  bundles,  (anteri- 
or pillars)  at  first  contiguous  to  each  other  and  curving  around 
the  striated  bodies  to  proceed  directly  downwards,  then  separating 
a  little,  sinking  into  the  substance  of  the  convolutions,  and  ter- 
minating at  the  pisiform  tubercles  of  the  inferior  surface  of  the 
brain,  after  passing  behind  the  anterior  commissure.  Behind  each 
of  these  cords,  and  under  the  origin  of  the  taenia  semicircularis,  is 
an  oval  aperture,  more  or  less  wide,  by  which  the  lateral  ventricles 
communicate  with  the  third  ventricle,  and  by  which  also  the  tela 
choroidea  is  continvied  into  the  choroid  plexus. 

1545.  The  posterior  angles  or  pillars  of  the  fornix,  furnish 
each  a  prolongation,  which  is  bifurcated.  One  of  the  branches, 
which  is  very  short  and  thin,  loses  itself  in  the  white  layer  of  the 
cornu  Ammonis.  The  other,  which  is  very  long,  {Corpus  jim-^ 
hriatum)  is  a  fliattened  band,  which  prolongs  itself  into  the  bottom 
of  the  lateral  ventricles,  turning  over  the  concave  edge  of  the  cor- 
nu Ammonis  (1542),  and  at  length  losing  itself  near  the  inferior 
aperture  of  the  ventricles.  Between  this  band  and  the  optic 
thalamus,  is  a  slit  which  opens  in  a  fissure  of  the  inferior  surface 
of  the  cerebrum,  through  which  the  pia  mater  penetrates. 

1546.  Beneath  and  behind  the  fornix,  in  the  folds  of  the  pia 
mater,  and  above  the  tubercula  quadrigemina,  is  the  Pineal  Gland 
(Conarium)^  a  small  grayish  body,  of  the  size  of  a  large  pea,  va- 
rying in  its  form,  of  a  soft  and  pulpy  consistence,  and  everywhere 
isolated  from  the  cerebral  substance,  except  at  its  fore  part,  where 
it  is  broader,  and  receives  two  cords  of  medullary  substance,  the  ped- 
uncles of  the  pineal  gland,  which  come  from  the  upper  and  inner 
part  of  the  optic  thalami,  where  they  form  a  slight  prominence, 
proceed  backwards,  gradually  increasing  in  bulk,  pass  over  the 
sides  of  the  posterior  aperture  of  the  third  ventricle,  and  unite  be- 
fore attaching  themselves  to  the  pineal  gland,  to  which  they  stand 
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in  the  same  relation,  as  the  infundibulum  to  the  pituitary  body.  It 
ought  also  to  be  remarked,  that  it  is  between  the  pineal  gland  and 
the  tela  choroidea,  that  the  posterior  orifice  of  the  arachnoid  canal 
occurs. 

The  nature  of  this  small  body  is  unknown.  It  receives  a  con- 
siderable number  of  vessels.  Very  frequently,  in  the  adult  it  con- 
tains a  quantity  of  small  transparent  calculi,  very  hard,  and  of  a 
siliceous  aspect,  varying  much  in  their  number  and  disposition. 
They  are  generally  collected  into  a  small  quadrilateral  mass  {Acer^ 
vulus,  Soemm.),  under  the  tela  choroidea,  near  the  posterior  com- 
missure ;  at  other  times,  they  are  irregularly  distributed  on  the 
sides,  or  in  the  very  substance  of  the  organ.  On  examining  the 
masses  of  these  small  concretions  with  the  microscope,  the  brothers 
Wenzel  supposed  they  discovered  in  them  a  proper  membrane 
which  connects  them  together.  The  larger  among  them  are  not 
formed  of  a  single  mass,  but  are  the  result  of  the  agglomeration 
of  several  smaller  ones.  Their  figure  is  irregular  at  first  sight, 
but  with  a  little  attention,  it  is  discovered  that  they  are  all  round. 
Their  surface  is  rough  and  dotted  with  points. 

1547.  The  different  parts  which  we  have  described  above  as  ex- 
isting in  the  interior  of  the  brain,  are  separated  from  each  other 
in  various  places  by  cavities  or  intervals  known  by  the  name  of 
Ventricles  of  the  Brain.  These  are  distinguished  into  the  Lateral 
Ventricles,  of  which  there  are  two,  and  the  Third  Ventricle. 

1548.  The  Lateral  Ventricles  (Ventriculi  tricornes)  are  two 
cavities  of  considerable  extent,  of  a  figure  rather  difficult  to  be  de- 
scribed, situated  one  in  either  hemisphere.  They  commence  be- 
hind the  fissura  Sylvii,  at  about  two  inches  from  the  extremity  of 
each  hemisphere,  where  they  are  an  inch  distant  from  each  other. 
From  thence  they  direct  themselves  upwards,  backwards,  and  in- 
wards, and  are  only  separated  by  the  Septum  lucidum  ;  they  then 
proceed  horizontally,  and  separating  a  second  time,  as  far  as  the 
posterior  part  of  the  corpus  callosum,  whence  they  descend  down- 
wards, outwards,  and  forwards.  Finally,  they  again  approach  each 
other  inferiorly,  and  terminate  behind  the  fissura  Sylvii,  under  the 
point  at  which  they  commenced,  and  in  the  bottom  of  a  groove  of 
which  we  have  spoken.  At  the  place  where  the  direction  of  these 
cavities  is  entirely  changed,  there  is  observed  in  the  substance  of 
the  posterior  lobe,  a  triangular  prolongation,  presenting  its  base 
before,  and  curved  in  such  a  manner  as  to  have  its  concavity  in- 
wards :  this  is  the  Digital  Cavity. 

The  upper  half  of  the  lateral  ventricles  is  a  little  broader  before 
than  behind,  and  resembles  the  half  of  an  elliptical  vault.  It  is 
prolonged  forwards  into  the  anterior  lobe  by  a  small  angular  cavity, 
named  the  Anterior  Horn.  Above,  it  is  formed  by  the  inferior 
surface  of  the  corpus  callosum  ;  below,  by  the  anterior  fold  of  the 
same  body,  the  corpora  striata,  optic  thalami,  taenia  semicircularis, 
and  fornix ;  internally,  by  the  septum  lucidum ;  externally,  by  the 
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tissue  which  the  diverging  and  converging  fibres  of  the  cerebral 
convolutions  form  by  intermingling. 

The  Digital  Cavity  or  Posterior  Horn  is  entirely  lined  by  me- 
dullary substance.  On  its  inferior  wall  there  is  observed  an  emi- 
nence (Hippocampus  minor)  ^  broad  before,  narrow  and  pointed 
behind,  curved  inwards,  and  more  or  less  prominent  in  different 
subjects.  It  is  sometimes  divided  by  a  groove,  so  as  to  appear 
double ;  its  structure  is  the  same  as  that  of  the  cornu  Ammonis 
(1542). 

The  lower  half  o^  the  lateral  ventricles,  which  occupies  a  part 
of  the  posterior  lobe  and  the  whole  middle  lobe,  is  a  long  narrow 
canal,  longitudinally  curved,  and  convex  externally.  Its  walls  are 
formed  by  the  fimbriated  bodies,  the  cornu  Ammonis,  and  a  small 
grayish  band. 

1549.  In  their  whole  length,  the  lateral  ventricles  are  divided 
by  a  slit  whose  direction  is  followed  by  the  choroid  plexus.  This 
slit  is  formed  between  the  optic  thalami  and  the  edges  of  the  for- 
nix above,  between  the  optic  thalami  and  the  corpora  fimbriata  be- 
low. It  commences  on  each  side  at  the  aperture  of  communication 
with  the  third  ventricle,  behind  the  anterior  peduncles  of  the  for- 
nix, and  terminates  at  the  inferior  surface  of  the  brain,  where  it  is 
closed  by  the  arachnoid  membrane,  and  where  it  receives  prolon- 
gations of  the  pia  mater  and  vessels.  In  its  whole  extent,  it  is 
strengthened  by  a  fold  of  the  inner  arachnoid. 

1550,  Under  the  fornix,  and  between  the  two  optic  thalami, 
there  is  another  cavity,  named  the  third  or  middle  ventricle. 
It  is  of  much  less  extent  than  the  preceding,  is  single,  and  placed 
in  the  median  line.  Its  direction  is  horizontal,  its  greatest  diame- 
ter from  before  backwards,  and  its  form  elliptical.  Its  upper  wall, 
which  is  of  less  extent  than  the  lower,  is  limited  by  the  tela  cho- 
roidea  and  the  fornix  (1544).  Its  lower  wall,  which  is  very  thin, 
forms  part  of  the  inferior  surface  of  the  brain.  Posteriorly,  it  is 
formed  by  the  medullary  lamina  which  occupies  the  intervals  of 
the  two  crura  of  the  brain  ;  more  anteriorly,  by  the  upper  part  of 
the  pisiform  tubercles  ;  and  at  its  foremost  part,  by  the  gray  sub- 
stance which  occurs  behind  the  commissure  of  the  optic  nerves.  It 
is  to  be  remarked  that  this  part  of  the  ventricle  is  concave,  and 
that  on  account  of  the  smallness  of  its  breadth,  it  seems  to  form  a 
small  slit,  of  which  the  deepest  part  corresponds  to  the  infundibu- 
lum.  The  lateral  walls  of  the  third  ventricle  are  limited  by  the 
optic  thalami,  which  are  contiguous  in  the  greater  part  of  their  ex- 
tent, and  united  in  one  point  by  a  grayish  band. 

Anteriorly  and  below,  this  ventricle  is  closed  by  a  membrane 
which  rises  from  the  commissure  of  the  optic  nerves  (1506),  and 
presents  at  its  level  a  kind  of  aperture  which,  since  Columbus' 
time,  has  been  generally  called  the  Vzilva,  and  on  the  sides  of 
which  are  two  holes  which  communicate  with  the  lateral  ventricles 
(1544).  Anteriorly  and  above,  it  is  limited  by  the  Anterior  Com-' 
missure,  a  sort  of  whitish,  transverse,  cylindrical  cord,  situated 
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immediately  behind  the  anterior  pillars  of  the  fornix,  and  of  the 
size  of  the  optic  nerve.  It  is  naturally  free  and  apparent  over  an 
extent  of  about  six  lines  at  its  middle  part ;  but,  on  each  side,  it 
sinks  deeply  into  the  substance  of  the  hemispheres,  curving  back- 
wards in  a  sensible  manner,  and,  according  to  Chaussier,  reaches 
the  corpus  callosum  and  crura  of  the  brain.  These  lateral  por- 
tions are  a  little  flattened,  and  more  voluminous  than  the  middle 
region. 

Posteriorly  and  above,  the  third  ventricle  is  limited  by  the  Pos- 
terior  Commissure,  "which  is  thicker  and  shorter  than  the  anterior, 
but  of  the  same  cylindrical  form  and  transverse  direction ;  its  fi- 
brous appearance  is  more  distinct;  by  its  posterior  edge  it  is  con- 
tiguous to  the  tubercula  quadrigemina.  Beneath  it,  is  the  poste- 
rior aperture  of  the  ventricle,  a  sort  of  small  narrow  slit,  fur- 
nished on  the  edges  with  a  very  thin  white  band.  It  is  the  an- 
terior aperture  of  the  Aqueduct  of  Sylvius,  {iter  a  tertio  ad  qiiar- 
tum  ventriculum),  a  cylindrical  canal,  formed  obliquely  in  the  sub- 
stance of  the  cerebral  protuberance,  beneath  the  tubercula  quadri- 
gemina, and  opening  posteriorly  into  the  fourth  ventricle,  under 
the  valvule  of  Vieussens.  Its  surface  presents,  inferiorly,  a  groove 
which  is  continuous  with  the  Calamus  Scriptonus,  and,  on  each 
side,  one  or  two  small  inequalities. 
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1551.  The  bundles  of  convergent  and  divergent  fibres  are  far 
from  being  so  well  demonstrated  in  the  cerebellum  as  in  the  cere- 
brum. We  cannot  here  adopt  the  method  followed  in  the  preced- 
ing article,  but  shall  describe  all  the  white  substance  of  this  organ 
as  formed  by  fibres  of  the  second  kind. 

1552.  We  have  already  said  (1512)  that  the  anterior  surface  of 
the  cerebral  protuberance  is  formed  by  a  pretty  thick  layer  of  white 
matter,  manifestly  fibrous,  to  which  the  name  of  Pons  Varolii  or 
Annular  Protuberance  is  given.  This  layer  unites  its  fibres  pos- 
teriorly and  on  each  side  into  two  thick  divergent  bundles,  much 
more  separated  from  each  other  than  the  crura  of  the  brain,  and 
diminishing  in  size  in  proportion  as  they  proceed  from  the  cerebral 
protuberance  towards  the  cerebellum.  These  are  the  Crura  of  the 
Cerehellimi :  each  of  them  is  convex  and  rounded  externally. 

The  restiform  processes  (1516)  form  on  each  side  a  sort  of  pro- 
longation, (processus  ad  Medullam  Spinalem)  which,  from  the 
posterior  surface  of  the  meduUa  oblongata,  ascends  upon  the  inner 
side  of  the  crus  of  the  cerebellum,  and  unites  with  it. 

Lastly,  the  white  lamina  which  covers  the  tubercula  quadrigemi- 
na also  appears  to  be  gathered  posteriorly  into  two  longitudinal 
bundles,  (Pi'ocessus  ad  testes)  united  together  by  the  valvula 
Vieussenii,  and  applied  upon  the  upper  and  inner  parts  of  the 
same  crus. 


430  ORGANS  OF  SENSATION. 

By  their  junction,  these  three  productions  appear  to  constitute  a 
common  trunk,  in  the  middle  of  which  is  a  kind  of  elongated  ovoi- 
dal  nucleus,  circumscribed  on  all  sides  by  a  very  distinct  undulat- 
ed line  of  a  yellowish  colour.  This  is  the  Corpus  dentatum  or 
serratwm.  It  is  a  little  nearer  the  upper  than  the  lower  surface  of 
the  crus,  and  appears  slightly  compressed.  Its  tissue  is  firmer  than 
that  of  the  rest  of  the  cerebellum;  it  is  surmounted  by  several 
points,  and  traversed  by  some  vessels  ;  its  colour  is  a  little  deeper 
than  that  of  the  ordinary  gray  substance.  It  is  only  seen  with  great 
difficulty  in  children.  The  white  fibres  cannot  be  traced  into  its 
interior,  as  in  the  optic  thalami ;  and  it  seems  to  be  isolated  like 
the  nucleus  of  the  corpora  olivaria  (1528). 

1553.  To  the  outside  of  the  crura  of  the  cerebellum,  there  are 
seen  the  lobe  of  the  pneumogastric  nerve  (1509),  and  the  trunk& 
of  the  portio  dura  and  portio  mollis  of  the  seventh  pair.  Internally, 
that  is  to  say,  between  the  two  prolongations  which  ascend  from  the 
restiform  bodies,  there  is  found  the  Ventricle  of  the  Cerebellum  or 
Fourth  Ventricle,  formed  at  once  by  the  cerebellum,  the  cerebral 
protuberance,  and  the  medulla  oblongata.  Its  anterior  wall  is 
formed  by  the  posterior  surface  of  the  latter,  and  presents  the  Ca- 
lamus scripforius,  transverse  white  striae,  and  the  posterior  orifice 
of  the  aqueduct  of  Sylvius  (1513).  Its  lateral  ivalls  are  limited  by 
the  prolongations  which  come  from  the  tubercula  quadrigemina  and 
corpora  restiformia,  which  separate  from  each  other  as  they  ascend, 
so  that  the  ventricle  is  broader  above  than  below.  Its  posterior 
wall  is  shorter  than  the  others,  and  is  formed  by  a  part  of  the  an- 
terior notch  of  the  cerebellum.  Its  upper  extremity  is  closed  by 
the  valvula  Vieussenii  (1513).  Its  lower  esotremity  is  also  closed, 
but  by  a  dense  and  strong  membrane,  of  a  grayish  colour,  appear- 
ing to  be  continuous  with  the  pia  mater ;  the  latter  forms  beneath 
it  a  small  fold  resembling  the  tela  choroidea.  There  also  occurs  in 
this  place  a  small  mass  of  blood-vessels  and  reddish  granulations, 
which  is  called  the  Choroid  Plexus  of  the  Fourth  Ventricle  ,•  it 
forms  a  small  three-lobed  body,  the  middle  lobe  of  which  projects  in 
the  ventricle,  while  the  two  lateral,  which  are  smaller  and  rounded, 
occupy  the  sides  of  the  fissure  which  separates  the  cerebellum  from 
the  cerebral  protuberance. 

Between  these  two  portions,  at  the  extremity  of  the  middle  lo- 
bule of  the  cerebellum,  in  the  substance  of  the  fold  of  the  pia  ma- 
ter, is  a  small  conical  tubercle,  the  Laminar  Tubercle  of  the 
Fourth  Ventricle,  the  summit  of  which  is  composed  of  several 
transverse  and  parallel  laminae,  while  its  base  is  connected  with  the 
substance  of  the  cerebellum  by  a  peduncle.  Moreover,  on  each 
side,  it  sends  to  the  lobular  appendage  of  the  cerebellum  (1509)  a 
membraneous  fold,  in  the  interior  of  which  is  a  lamina  of  white 
substance,  and  of  which  the  outer  edge  is  concave,  free  and  floating. 
This  tubercle  has  a  great  resemblance  to  the  pineal  gland. 

1554.  Each  of  the  crura  having  arrived  at  the  centre  of  the 
corresponding  hemisphere  of  the  cerebellum,  forms  an  elongated 
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oblong  mass,  entirely  white,  sending  from  its  circumference  a  la- 
mina into  the  centre  of  each  of  the  lobules.  These  laminjE  are 
much  less  distinct  above  than  below,  and  especially  than  behind. 
Each  of  them  is  divided  into  several  branches  for  each  of  the  prin- 
cipal laminae  of  the  cerebellum,  and  these  branches  divide  into  ra- 
muscules  for  the  secondary  laminae.  To  this  assemblage  the  name 
of  Arbor  Vitce  has  been  given  ;  it  is  enveloped  on  all  sides  by  the 
cineritious  substance. 

Moreover,  the  valvula  Vieussenii  and  the  two  prolongations  of 
the  tubercula  quadrigemina  send  out  from  their  upper  part  various 
white  laminte,  which  are  distributed  in  the  central  part  of  the  cere- 
bellum, much  in  the  same  manner  as  the  laminse  of  the  arbor  vit^ 
are  in  each  of  the  hemispheres.  These  ramifications  are  distribut- 
ed into  the  laminae  of  the  vermiform  process. 

1555.  The  arteries  of  the  cerebrum  and  cerebellum  come  from 
the  internal  carotid  and  vertebral  arteries,  from  the  latter  of  which 
arises  the  basilar  artery,  whose  branches  form  with  those  of  the  ca- 
rotid what  anatomists  have  named  the  Arterial  Circle  of  Willis. 

The  spinal  marrow  receives  its  arteries  from  the  vertebral,  dor- 
sal, lumbar,  and  sacral  arteries. 

The  encephalic  veins  have  very  thin  coats,  and  enter  the  sinuses 
formed  in  the  substance  of  the  dura  mater,  which  empty  their  con- 
tents into  the  internal  jugular  veins. 

The  sinuses  of  the  spinal  marrow  terminate  in  the  vertebral, 
dorsal,  lumbar,  and  sacral  veins. 

No  lymphatic  vessels  have  as  yet  been  discovered  in  the  tissue 
of  the  brain. 


OF  THE  MEMBRANEOUS  ENVELOPES  OF  THE  BRAIN. 
OF  THE  DURA  MATER. 

1556.  The  Dura  Mater,  {Meninx  ewterior^,  is  the  outermost 
membraneous  envelope  of  the  encephalon ;  it  is  destined  partly  to 
support  it,  partly  to  isolate  its  different  portions-  It  is  common  to 
that  organ  and  the  bones  of  the  cavity  which  contain  it,  to  which  it 
seems  to  perform  the  office  of  an  internal  periosteum  to  a  certain 
degree.  It  is  a  firm,  thick,  compact  fibrous  membrane,  of  a  whitish 
pearly  colour,  semitransparent,  and  occupying  the  interior  of  the 
cranium  and  vertebral  canal. 

1557.  Its  oiMer  surface,  in  the  cranium,  is  applied  on  all  sides 
upon  the  bones,  which  gives  it  an  uneven  and  cellular  appearance, 
from  the  great  number  of  filaments  and  blood-vessels  by  which  it 
communicates  with  them. 

1558.  It  adheres  but  loosely  to  the  broad  and  rather  smooth 
bones  of  the  vault  of  the  cranium,  and  is  easily  detached  from  the 
frontal,  parietal,  and  occipital  bones,  as  well  from  the  squamous 
portion  of  the  temporal.     At  the  sutures,  however,  its  union  is 
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much  more  intimate,  on  account  of  the  small  filaments  and  nume- 
rous vessels  which  traverse  them  to  join  the  pericranium,  which  is 
especially  remarkable  in  the  sagittal  suture.  On  the  vault  of  the 
cranium,  also,  the  dura  mater  sends  a  small  fibrous  canal  through 
the  parietal  hole,  which  serves  as  an  envelope  to  a  small  vein. 

1559.  At  the  base  of  the  cranium,  the  external  surface  of  the  du- 
ra mater  is  very  complex  in  its  disposition,  on  account  of  the  great 
number  of  holes  and  inequalities  which  are  observed  in  that  region. 
It  sinks  into  the  foramen  coecum,  (153),  where  it  contracts  pretty 
intimate  adhesions  by  several  prolongations.  It  embraces  the  sum- 
mit of  the  crista-galli  of  the  ethmoid  bone,  whence  it  descends  on 
each  side  into  the  ethmoid  grooves  :  there,  at  each  hole  of  the 
cribriform  plate,  (131),  it  furnishes  for  each  branch  of  the  olfac- 
tory nerves  a  small  fibrous  canal,  which  terminates  on  the  outer  layer 
of  the  pituitary  membrane.  More  laterally,  similar  canals  pene- 
trate into  the  internal  orbitar  canals  to  accompany  the  nerves  and 
vessels  which  they  contain,  and  are  continued  into  the  periosteum 
of  the  orbit.  Lastly,  altogether  on  the  sides,  the  dura  mater  ad- 
heres but  little  to  the  orbitar  arches,  even  at  the  place  of  the  sphe- 
noidal suture  (282). 

1560.  More  posteriorly,  it  adheres  in  a  decided  manner  to  the 
groove  at  the  fore  part  of  the  sella  turcica,  and  penetrates  into  the 
optic  foramina,  forming  an  envelope  for  the  optic  nerves.  This 
cylindrical  envelope  separates  when  it  arrives  at  the  posterior  inser- 
tion of  the  recti  muscles  of  the  eye  ;  its  outer  lamina,  which  is  ra- 
ther thin,  expands  into  the  periosteum  of  the  orbit ;  the  inner, 
which  is  whiter,  denser,  thicker,  and  immediately  applied  on  the 
nerve,  accompanies  it  to  the  ball  of  the  eye,  and  is  continued  into 
the  sclerotic  membrane. 

Behind  the  optic  hole,  the  dura  mater  presents  a  circular  aper- 
ture which  embraces  the  internal  carotid  artery  as  it  issues  from 
the  cavernous  sinus  ;  some  fibres  arising  from  the  circumference  of 
this  aperture,  seem  to  throw  themselves  into  the  walls  of  the  artery. 
At  its  anterior  part,  there  occurs  the  orifice  of  a  small  canal,  formed 
inferiorly  between  the  two  laminsK  of  the  envelope  of  the  optic 
nerve.     It  transmits  the  ophthalmic  artery  into  the  orbit. 

The  dura  mater  then  lines  the  sella  turcica  (115),  where  it  is 
covered  by  the  pituitary  body  (1506)  which  separates  it  from  the 
arachnoid  membrane  at  this  place ;  it  then  passes  over  the  sides  of 
the  body  of  the  sphenoid  bone,  where  it  divides  into  two  laminse, 
to  form  the  cavernous  sinuses.  The  inner  of  these  laminae  is  thin, 
and  immediately  covers  the  cavernous  groove  ;  the  outer,  which  is 
free,  forms  the  opposite  wall  of  the  sinus. 

1561.  On  the  free  edge  of  the  processes  of  Ingrassias,  the  dura 
mater  forms  a  small  fold  which  enters  into  the  fissura  Sylvii ;  then, 
descending  from  thence  vertically,  it  closes  the  sphenoidal  fissure, 
and  sends  through  it  a  prolongation,  thicker  on  the  inner  side, 
which  proceeds  into  the  orbit,  and  is  continuous  with  the  perios- 
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teum  of  that  cavity.     This  prolongation  presents  several  apertures 
for  the  passage  of  vessels  and  nerves  which  enter  the  orbit. 

1562.  The  membrane  then  extends  into  the  middle  lateral  fos- 
sae of  the  base  of  the  cranium,  to  which  it  adheres  but  feebly  ;  but, 
on  approaching  the  sides  of  the  body  of  the  sphenoid  bone,  it  fur- 
nishes first  an  envelope  to  the  superior  and  inferior  maxillary  nerves 
in  the  bony  canals  by  which  they  pass  out  of  the  cranium  ;  it  also 
gives  one  to  the  middle  meningeal  artery,  and  concurs  to  form  the 
cavernous  sinus  and  various  canals.  One  of  the  latter  is  for  the 
third  pair ;  it  commences  a  little  before  the  posterior  clinoid  pro- 
cess; it  is  fibrous  in  its  whole  circumference,  and  invested  by 
the  arachnoid  coat  at  the  commencement  of  its  course,  but  the  lat- 
ter afterwards  leaves  it  to  be  reflected  over  the  nerve,  and  there  is 
no  longer  perceived  a  complete  fibrous  canal,  but  the  lamina  of  the 
dura  mater  alone,  which  forms  the  outer  wall  of  the  cavernous  sinus, 
is  seen  externally :  internally,  the  nerve  is  separated  from  the  sinus 
itself  only  by  a  thin  and  apparently  cellular  membrane.  Another 
canal  belongs  to  the  nerve  of  the  fourth  pair  ;  it  is  a  little  higher 
than  the  preceding,  and  much  narrower,  and,  like  it,  is  fibrous  and 
lined  by  the  arachnoid  membrane  in  the  first  part  of  its  course ; 
afterwards,  it  is  in  like  manner  only  formed  by  a  single  lamina  of 
the  dura  mater  applied  externally  upon  the  nerve,  which  is  sepa- 
rated from  the  rest  of  the  sinus  by  a  thin  and  transparent  mem- 
brane. Lastly,  a  little  farther  back  and  opposite  the  upper  edge 
of  the  petrous  process,  the  dura  mater  forms  a  canal  for  the  nerve 
of  the  fifth  pair,  consisting  of  two  laminge  :  the  upper  of  these  la- 
minae is  attached  to  the  posterior  clinoid  process,  and  is  continued 
over  the  upper  edge  of  the  petrous  process ;  the  other  is  placed 
between  the  nerve  and  the  cavernous  sinus,  and  becomes  so  thin  as 
to  be  converted  into  a  cellular  lamella,  which  is  prolonged  inter- 
nally of  the  ophthalmic  branch.  As  it  advances,  the  nerves  of 
the  third  pair,  fourth  pair  and  ophthalmic  branch  of  the  fifth,  are 
each  engaged  in  a  new  portion  of  entirely  fibrous  canal,  which  is 
afforded  them  by  the  prolongation  of  the  dura  mater  passing  from 
the  sphenoidal  fissure  into  the  orbit. 

1563.  On  the  middle  of  the  upper  surface  of  the  petrous  pro- 
cess, the  dura  mater  covers  the  superior  filament  of  the  vidian 
nerve,  and  may  easily  be  detached  from  it. 

1564.  It  then  adheres  pretty  strongly  to  the  upper  edge  of  the 
petrous  process  and  to  the  quadrilateral  plate  of  the  sphenoid  bone. 
It  descends  from  thence  into  the  basilar  groove,  and  is  intimately 
attached  to  the  occipital  bone  over  the  whole  circumference  of  the 
foramen  magnum.  A  little  laterally,  it  presents  for  the  nerve  of 
the  sixth  pair,  a  hole  which  is  not  succeeded  by  a  canal,  and  which 
consequently  transmits  it  into  the  cavernous  sinus.  The  arach- 
noid membrane  descends  in  it  as  far  as  that  sinus,  which  it  closes, 
and  is  then  reflected  upon  the  nerve.  Farther  on,  and  upon  the 
posterior  surface  of  the  petrous  process,  the  dura  mater  penetrates 
into  the  meatus  auditorius  internus,  seems  to  enter  the  aqueduct 
of  Fallopius,  but  cannot  be  followed  into  the  foramina  which  are  tra- 
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versed  by  the  filaments  of  the  portio  mollis  of  the  seventh  pah% 
Farther  down,  at  the  foramen  lacerum  posterius,  it  envelopes  the 
glosso-pharyngeal,  pneumo-gastric  and  spinal  accessory  nerves, 
and  is  continued  into  the  periosteum  of  the  outer  part  of  the  base 
of  the  skull.  A  thinner  lamina  surrounds  the  internal  jugular 
vein.  It  also  sends  into  the  anterior  condyloid  foramen  a  fibrous 
canal,  which  is  in  like  manner  continuous  with  the  periosteum. 

1565.  Through  the  great  occipital  hole  the  dura  mater  passes 
into  the  vertebral  canal,  in  the  interior  of  which  it  forms  an  in- 
fundibuliform  membraneous  sheath,  rounded  in  its  whole  extent, 
narrower  than  the  bony  canal,  but  much  wider  than  the  spinal  mar- 
row. Its  external  surface  does  not  adhere  to  the  vertebrae,  from 
"which  it  is  separated  by  a  reddish,  adipose,  loose,  and  filamentous 
cellular  tissue,  excepting  anteriorly,  where  it  contracts  a  pretty  in- 
timate adhesion  to  the  posterior  vertebral  ligament  (597)-  On  the 
sides,  this  membraneous  sheath  furnishes  a  small  canal  for  each 
nerve,  as  it  issues  through  the  corresponding  intervertebral  fora- 
men. These  small  canals  are  so  much  the  longer,  wider,  and  more 
oblique  the  lower  they  are,  and  are  all  obviously  dilated  in  the  in- 
terior of  the  intervertebral  hole,  on  account  of  the  small  ganglion 
•which  is  observed  there.  At  the  outside  of  the  vertebral  column, 
they  lose  themselves  in  the  neighbouring  cellular  tissue,  without 
being  continued  into  the  periosteum,  as  is  the  case  around  the 
skull.  The  meningeal  sheath  of  the  spinal  marrow  terminates  in- 
feriorly  by  five  ligamentous  filaments  which  fix  it  to  the  sacrum 
and  coccyx. 

1566.  Internal  surface  of  the  dura  mater.  It  is  lined  in  its 
whole  extent  by  the  arachnoid  membrane,  which  gives  it  a  smooth 
polished  and  glossy  appearance,  and  adheres  intimately  to  it,  ex- 
cepting at  the  middle  of  the  sphenoid  bone,  where  it  is  separated 
from  it  by  the  pituitary  body.  It  gives  rise  to  several  folds,  which 
are  the  Falx  Cerebri^  Tentorium  Cerebelli,  and  FaLv  Cerehelli. 

1567-  FaloD  Cerebri  (faloo  major).  This  is  a  lamina  which  ex- 
tends from  one  extremity  of  the  cranium  to  the  other  in  the  me- 
dian line,  broad  behind,  gradually  contracting  as  it  advances  for- 
wards, having  a  considerable  resemblance  to  the  blade  of  a  sickle, 
and  occupying  the  longitudinal  fissure  of  the  brain,  so  as  to  separate 
its  two  hemispheres  from  each  other.  Its  upper  edge,  which  is 
thick  and  convex,  corresponds  anteriorly  to  the  frontal  ridge,  then 
in  the  middle  to  the  sagittal  suture,  and  posteriorly  to  the  middle 
groove  of  the  occipital  bone.  It  lodges  the  superior  longitudinal 
sinus.  Its  lower  edge  is  free,  concave,  thin,  and  of  much  less  ex- 
tent ;  it  is  placed  above  the  corpus  callosum,  which  it  touches  pos- 
teriorly, and  contains  the  inferior  longitudinal  sinus.  Its  anterior 
extremity  embraces  the  crista  galli ;  the  posterior  is  continued  into 
the  tentorium  cerebelli,  and  contains  the  straight  sinus.  In  some 
subjects,  the  tissue  of  the  falx  is  interrupted  in  its  continuity,  so 
that  there  are  observed  perforations  in  it  varying  in  size  and  more 
or  less  irregular,  which  seem  to  form  meshes  between  its  ligamen- 
tous bundles. 
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1568.   Tentorium  CereheUi^  ( Septum  Transmrmm).    This  is  ca 
kind  of  membraneous  vault  which  separates  the  cerebrum  from  the 
cerebellum  ;  it  limits  the  posterior  fossae  of  the  base  of  the  cranium 
posteriorly,  and  leaves  anteriorly  a  semilunar  apertvire  correspond- 
ing to  the  cerebral  protuberance.     Like  the  falx  cerebri,  it  is  in  a 
state  of  continual  tension,  and  is  covered  by   the  arachnoid  mem- 
brane, which  gives  it  a  smooth  and  polished  appearance.     In  outer 
circumference,  which  is  of  much  greater  extent  than  the  inner, 
corresponds  posteriorly,  where  it  is  hollowed  for  the  lateral  sinus, 
to  the  edges  of  the  lateral  groove  of  the  occipital  bone,  and  ante- 
riorly, to  the  upper  edge  of  the  petrous  process,  on  which  the  su- 
perior petrous  sinus  occurs.     Its  inner  circumference,  which  is 
much  smaller,  free,  and  nearly  oval,  forms  in  a  great  measure  the 
circumference  of  the  aperture  of  which  we  have  just  spoken,  which 
is  broader  and  more  elevated  behind  than  before.     The  extremities 
of  the  two  circumferences  of  the  tentorium   cerebelli  meet  at  an 
acute  angle,  are  elongated,  cross  each  other  like  the  legs   of  the 
letter  X,  and  pass  over  each  other,  on  either  side,  to  be  attached 
to  the  two  corresponding  clinoid  processes.     The  upper  branch, 
which  is  especially  continuous  with  the  small  circumference,  is 
more  marked  than  the  other ;  it  passes  over  the  side  of  the  sella 
turcica,  atigments  its  depth,  and  is  inserted  into  the   anterior  cli- 
noid process.     The  lower  branch,  which  terminates  the  great  cir- 
cumference, completes  the  upper  edge  of  the  hole  through  which 
the  nerve  of  the  fifth  pair  passes,  proceeds  obliquely  inwards,  and 
is  attached  to  the  posterior  clinoid  process. 

1569.  Falx  Cerebelli  (falx  minor).  This  is  a  smaU  triangu- 
lar lamina,  pretty  broad  above,  indistinct  below,  extended  from  the 
internal  occipital  protuberance  to  the  occipital  hole,  at  the  fore- 
part of  the  occipital  crest,  and  placed  between  the  two  hemispheres 
of  the  cerebellum.  Its  base  is  continuous  with  the  tentorium  ce- 
rebelli. Its  summit  is  bifurcated,  and  the  two  branches  of  this  bi- 
furcation are  more  or  less  prolonged  upon  the  sides  of  the  occipital 
bole. 

1570.  The  dura  mater  presents  no  trace  of  muscular  organiza- 
tion in  any  point  of  its  extent.  It  is  manifestly  fibrous,  as  we  have 
said,  and  its  fibres  are  especially  very  apparent  in  the  folds,  and 
in  particular  at  the  upper  part  of  the  falx  cerebri.  Their  direc- 
tion is  never  constant  or  regular.  They  cross  each  other  in  va- 
rious ways,  or  form  oblique  planes  superimposed  upon  each  other. 
The  strength  and  denseness  of  this  membrane  are  very  remarkable  ; 
it  does  not  appear  to  receive  any  nerves,  excepting,  as  Chaussier 
remarks,  some  filaments  which  come  from  the  sympathetic  system, 
and  accompany  its  arteries,  which  are  pretty  numerous,  and  have 
walls  formed  in  its  substance :  they  are  the  middle  meningeal  ar- 
teries furnished  by  the  internal  maxillary  arteries,  and  many  other 
smaller  branches  supplied  by  the  anterior  and  posterior  ethmoidal, 
the  lachrymal,  the  inferior  pharyngeal,  the  vertebral,  the  occipital, 
and  the  temporal  arteries.     It  is  moreover  traversed  in  various 
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points  by  venous  canals,  which  are  named  the  Sinuses  of  the  Du- 
ra Mater. 

1571.  These  canals,  which  are  of  variable  dimensions,  and  dis- 
posed in  a  symmetrical  and  regular  manner,  have  walls  formed  ex- 
ternally by  the  dura  mater,  and  lined  internally  by  a  smooth  and 
polished  membrane,  of  a  serous  aspect,  such  as  is  met  with  in 
the  interior  of  all  the  veins.  Being  constantly  stretched  in  all 
points  of  their  extent,  they  can  neither  change  place,  nor  even 
contract  upon  themselves.  Their  cavity  presents,  at  intervals, 
bridles  passing  irregularly  from  one  wall  to  the  other,  which  are 
generally  formed  by  fibrous  bundles  of  the  dura  mater.  It  is 
into  the  sinuses  that  all  the  veins  of  this  membrane,  and  all  those 
of  the  brain  empty  themselves, 

1572.  Torcular  Herophili.  This  is  a  smooth  and  polished  ca- 
vity, of  irregular  form,  placed  at  the  union  of  the  three  great  folds 
of  the  dura  mater,  on  the  fore  part  of  the  internal  occipital  protu- 
berance. It  is  lined  by  the  internal  membrane  of  the  veins,  and 
presents  six  apertures  ;  a  superior,  of  a  triangular  form,  belonging 
to  the  superior  longitudinal  sinus  ;  two  inferior,  of  variable  form 
and  breadth,  corresponding  to  the  occipital  sinuses ;  an  anterior, 
rounded,  belonging  to  the  straight  sinus ;  lastly,  two  lateral, 
broader,  but  generally  of  different  sizes,  transversely  oval,  fur- 
nished with  a  thick  rim  in  their  contour,  and  leading  into  the  la- 
teral sinuses.  The  two  last,  and  sometimes  the  two  inferior,  trans- 
mit to  the  outside  of  the  cavity  the  blood  which  is  poured  into 
them  by  the  others. 

1573.  Superior  Longitudinal  Sinus  {Sinus  Falcif or  mis  Supe- 
rior). This  is  a  long  triangular  canal,  convex  above,  presenting 
its  acute  angle  below,  occupying  the  whole  upper  edge  of  the  falx 
cerebri  (1567)»  narrow  before,  broader  behind,  commencing  by  a 
sort  of  cul-de-sac  at  the  fore  part  of  the  crista-galli  of  the  ethmoid 
bone,  and  corresponding  to  the  frontal  ridge,  the  sagittal  suture, 
and  the  vertical  groove  of  the  occipital  bone.  In  its  interior,  it  is 
smooth  and  polished  in  its  whole  extent,  and  presents  a  consider- 
able number  of  those  bridles  {chordce  Willisii)^  of  which  we  made 
mention  above,  which  are  invested,  like  it,  by  the  internal  mem- 
brane of  the  veins.  This  sinus  communicates  above  with  the  fron- 
tal veins  by  a  certain  number  of  little  veins  which  pass  through 
the  sagittal  suture  ;  it  also  receives,  in  the  same  direction,  veins 
which  come  from  the  diploe  of  the  bones  of  the  upper  part  of  the 
skull ;  it  also  communicates,  by  means  of  a  small  branch  which 
passes  through  the  parietal  hole,  with  the  veins  on  the  outside  of 
the  head ;  lastly,  it  receives  some  trunks  from  those  of  the  dura 
mater,  and  all  those  which  are  expanded  over  the  convex  and  plain 
surfaces  of  the  two  cerebral  hemispheres.  They  almost  all  open 
into  its  interior  obliquely  forwards.  In  general,  the  mouths  of  the 
veins  are  covered  in  a  great  measure  by  membraneous  folds  in  the 
form  of  valvules,  whose  free  and  concave  edge  is  turned  forwards. 
All  these  folds  are  formed  by  the  internal  membrane  of  the  veins 
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applied  upon  itself,  and  are  in  general  much  less  visible  in  the  an- 
terior region  of  the  sinus  than  in  the  posterior.  It  is  also  probable 
that,  by  its  anterior  extremity,  the  superior  longitudinal  sinus  of- 
ten communicates  with  a  vein  of  the  nose  which  passes  through 
the  foramen  coecum  (309). 

1574.  Inferior  Longitudinal  Sinus  (Sinus  Falciformis  Infe- 
rior). Much  narrower  than  the  preceding,  occupying  the  lower 
edge  of  the  cerebral  falx,  from  its  anterior  third  to  the  tentorium 
cerebelli,  it  seems  to  result  from  the  union  of  several  small  veins 
of  the  falx  itself,  and  generally  terminates  by  two  branches  in  the 
straight  sinus.  Of  these  branches,  one  is  directly  continuous  with 
it  above  the  aperture  of  the  venae  Galeni ;  the  other  ascends  in 
the  substance  of  the  falx  for  some  time,  curves  backwards  and 
downwards,  and  penetrates  obliquely  into  the  straight  sinus  to- 
wards the  middle  of  its  length.  The  latter  only  is  furnished  with 
a  valvular  fold. 

1575.  Straight  Sinus  {Sinus  quartus,  s.  perpendicularis). 
Triangular  in  its  whole  extent,  broad  behind,  contracted  before, 
passing  a  little  obliquely  downwards  and  backwards,  it  prevails  all 
along  the  base  of  the  falx,  above  the  tentorium  cerebelli,  from 
the  termination  of  the  inferior  longitudinal  sinus  to  the  torcular 
Herophih.  In  its  interior,  it  presents  the  same  appearance  as  the 
superior  longitudinal  sinus  :  that  is  to  say,  upon  its  walls  a  great 
quantity  of  fibrous  bundles,  closer  to  each  other  before  than  be- 
hind, form  remarkable  prominences  beneath  the  delicate  membrane 
which  covers  them.  It  receives  the  inferior  longitudinal  sinus,  as 
we  have  already  said :  the  veins  of  the  cerebral  ventricles  or  the 
venae  Galeni  empty  themselves  into  its  anterior  and  inferior  part, 
presenting  a  valvular  fold.  Towards  the  middle  of  its  length,  and 
inferiorly,  the  straight  sinus  still  receives  the  blood  of  the  superior 
veins  of  the  cerebellum,  through  a  rounded  separation  of  the  fibres 
of  the  dura  mater. 

1576.  Occipital  Sinuses  {Sinus  occipitalis  posterior  dexter  et 
sinister).  These  sinuses  commence  on  the  sides  of  the  foramen 
magnum,  not  far  from  the  termination  of  the  lateral  sinuses,  with 
which  they  sometimes  communicate,  and  ascend,  becoming  broad- 
er, and  drawing  nearer  each  other,  in  the  substance  of  the  falx  ce- 
rebelli, where  they  pretty  frequently  unite  altogether :  they  open, 
each  by  itself,  into  the  lower  part  of  the  torcular  Herophili.  They 
receive  the  veins  of  the  falx  cerebelli,  of  the  dura  mater  which  lines 
the  inferior  occipital  fossae,  and  those  of  the  posterior  part  of  the 
cerebellum. 

1577-  Lateral  Sinuses  (Sinus  Transversi^.  They  carry  the 
blood  from  the  torcular  Herophili  to  the  foramen  lacerum  poste- 
rius,  into  the  sinus  of  the  jugular  vein.  Their  course  is  marked 
by  a  groove  which  exists  on  each  side  of  the  interior  of  the  cranium 
(315).  A  difference  of  capacity  is  almost  always  observed  be- 
tween them,  the  sinus  of  the  right  side  being  generally  larger. 
From  the  torcular  Herophili  to  the  upper  edge  of  the  petrous  pro- 
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cess,  they  have  a  triangular  form ;  in  the  rest  of  their  course,  their 
section  is  elliptical.  Their  interior,  which  is  everywhere  smooth 
and  polished,  presents  none  of  the  bridles  of  which  we  have  made 
mention  in  speaking  of  the  other  sinuses.  They  receive  some  veins 
from  the  cerebellum,  the  posterior  extremity  of  the  cerebral  hemi- 
spheres, the  tentorium  cerebelli,  and  the  cavity  of  the  tympanum. 
They  also  present  in  the  second  part  of  their  course  the  orifices  of 
the  superior  and  inferior  petrous  sinuses,  which  carry  the  blood 
from  all  the  other  sinuses  of  the  base  of  the  skull.  By  the  mastoid 
and  posterior  condyloid  foramina,  they  communicate  moreover  with 
the  occipital  veins  on  the  outside  of  the  cranium. 

1578.  Coronary  Sinus  (Sinus  Circularis.)  It  surrounds  in  a 
more  or  less  regular  manner  the  sella  turcica  and  pituitary  body,  pass- 
ing behind  the  channel  of  the  optic  nerves  and  before  or  above  the 
quadrilateral  lamina  of  the  sphenoid  bone.  It  is  very  narrow  in  its 
whole  course  ;  it  receives  the  small  veins  of  these  different  parts 
and  those  of  the  neighbouring  portion  of  the  dura  mater,  and  opens 
to  the  right  and  left  into  the  cavernous  sinuses. 

1579.  Cavernous  Sinuses  (Sinus  Cavernosi.)  These  sinuses 
are  much  more  complicated  than  all  the  rest.  They  commence 
beneath  the  anterior  clinoid  processes,  behind  the  inner  third  of  the 
sphenoidal  fissure,  proceed  from  thence  horizontally  backwards  up- 
on the  sides  of  the  sella  turcica,  whence  they  descend  into  the  place 
which  separates  the  summit  of  the  petrous  process  from  the  quadri- 
lateral plate  of  the  sphenoid  bone.  There  they  terminate  by  emp- 
tying themselves  into  the  superior  and  inferior  petrous  sinuses. 
Their  breadth  is  considerable,  and  they  are  lodged  in  the  lateral 
grooves  of  the  body  of  the  sphenoid  bone,  between  two  laminae  of 
the  dura  mater.  Of  these  two  laminae,  by  an  arrangement  already 
partly  described  (1560),  the  inner  immediately  lines  the  bony  sur- 
face, and  is  prolonged  into  the  sphenoidal  fissure ;  while  the  other, 
which  is  much  thicker,  forms  the  outer  wall  of  the  sinus,  which  con- 
tains in  its  substance  the  nerves  of  the  third  and  fourth  pairs  and 
the  ophthalmic  branch  of  the  fifth,  and  closes  the  two  outer  thirds 
of  the  sphenoidal  fissure,  becoming  confounded  above  with  the  ex- 
tremities of  the  tentorium  cerebelli  (1568),  which  close  the  sinus  in 
that  direction.  Altogether  internally,  the  latter  lamina  is  united 
with  the  first.  The  cavity  of  the  cavernous  sinuses  generally  pre- 
sents a  great  number  of  soft  reddish  filaments,  interlaced  and  as  it 
were  reticulated.  The  intimate  nature  of  this  kind  of  cellular 
structure  is  very  difficult  to  be  determined.  It  appears  to  me  to 
be  evidently  formed  at  once  by  nervous  filaments  of  the  superior 
cervical  and  cavernous  ganglions,  the  fibres  of  the  dura  mater,  and 
the  folds  of  the  internal  membrane  of  the  veins.  There  are  more- 
over met  with,  in  the  interior  of  these  same  sinuses,  the  internal 
carotid  artery  and  the  nerve  of  the  sixth  pair,  placed  against  their 
inner  wall,  and  immersed  in  the  blood,  from  which  they  are  only 
separated  by  the  delicate  internal  membrane  of  the  veins  which 
envelopes  them. 
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The  cavernous  sinuses  receive  a  great  number  of  meningeal  veins, 
the  ophthalmic  veins,  whose  roots  originate  in  the  interior  of  the 
eye  and  orbit,  several  emissary  veins  which  traverse  the  sphenoid 
bone,  and  the  two  coronary  sinuses. 

Beneath  the  pituitary  body  the  two  cavernous  sinuses  have  a  very 
distinct  communication,  (Sinus  transversalis SellcB  equincB^YLa][ex.) 

1580.  Superior  Petrous  Sinuses,  {Sinus  petrosi  superiores).  They 
seem  to  arise  from  the  termination  of  the  preceding  sinuses,  towards 
the  summit  of  the  petrous  process,  whose  upper  edge  they  follow, 
lodged  in  a  pretty  distinct  groove,  and  in  a  part  of  the  great  cir- 
cumference of  the  tentorium  cerebelli.  They  pass  above  the  nerve 
of  the  fifth  pair,  where  they  leave  for  a  moment  the  groove  of  the 
temporal  bone.  They  are  less  broad  but  longer  than  the  inferior  ; 
they  open  into  the  lateral  sintises,  towards  the  point  where  the  lat- 
ter experience  a  curvature.  They  are  triangular  in  their  interior, 
and  present  but  very  few  transverse  bridles. 

1581.  Inferior  Petrous  Sinuses,  {Sinus  Petrosi  Inferior es).  They 
arise  from  the  cavernous  sinuses  at  the  same  point  as  the  preced- 
ing, with  which  they  communicate  at  their  commencement,  descend 
behind  and  to  the  outside  between  the  inferior  edge  of  the  petrous 
and  basilar  processes,  and  terminate  in  the  lateral  sinuses  opposite 
the  sinus  of  the  internal  jugular  vein.  They  are  broader  at  their 
extremities  than  at  their  middle  part,  and  present  the  same  struc- 
ture as  the  superior  petrous  sinuses.  Their  inner  wall,  that  which 
is  immediately  applied  upon  the  bones,  appears  to  be  formed  only 
of  the  internal  membrane  of  the  veins,  no  lamina  of  the  dura  ma- 
ter being  perceived  upon  it. 

The  two  petrous  sinuses  receive  veins  of  no  great  importance, 
all  of  which  come  from  the  dura  mater.  Some  of  them  traverse 
the  bones  and  communicate  with  the  outside  of  the  skull. 

1582.  Transverse  Sinus  {Sinus  Occipitalis  Anterior).  Placed 
transversely  at  the  upper  part  of  the  basilar  process,  it  forms  a 
communication  between  the  union  of  the  two  petrous  sinuses  and 
cavernous  sinus  of  the  one  side  with  that  of  the  other.  It  varies 
in  breadth,  but  is  always  of  large  size,  and  is  lodged  between  two 
laminae  of  the  dura  mater,  in  a  superficial  depression  of  the  bone. 
In  its  interior,  it  presents ^>  very  distinct  cavernous  tissue.  It  re- 
ceives several  veins  from  the  labyrinth. 

It  is  by  no  means  rare  to  see  two  or  three  other  transverse  si- 
nuses placed  between  the  latter  and  the  occipital  hole. 
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1583.  The  Pia  Mater,  {Meninx  Interior,)  covers  the  brain  on 
all  sides,  is  prolonged  into  its  internal  cavities,  and  dips  down  into 
the  anfractuosities  and  depressions  which  are  observed  at  its  sur- 
face. It  is  not  prolonged  over  the  spinal  marrow.  We  also  ob- 
serve that,  properly  speaking,  it  is  not  a  true  membrane  analogous 
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to  the  organs  known  under  that  name.  It  is  a  cellular,  loose, 
transparent  web,  without  consistence,  in  which  there  ramify  and 
cross  each  other  in  a  thousand  different  directions  a  multitude 
of  blood  vessels,  more  or  less  delicate,  and  more  or  less  tortuous, 
and  is  only  attached  to  the  surface  of  the  brain  by  the  ramus- 
cules  of  these  vessels  which  penetrate  into  the  substance  of  the  lat- 
ter organ. 

1584.  External  Pia  Mater.  -Above,  the  pia  mater,  covers  on 
each  side,  the  convex  surface  of  the  two  hemispheres  of  the  brain, 
sinks  into  their  anfractuosities,  is  reflected  in  the  great  longitudinal 
fissure,  prolongs  itself  over  the  upper  surface  of  the  corpus  callo- 
sum,  and  descends  upon  its  anterior  extremity ;  opposite  the  pos- 
terior extremity,  it  also  bends  downwards,  but  enters  into  the 
third  ventricle.  Inferiorly,  the  pia  mater  covers  on  each  side  the 
anterior,  middle,  and  posterior  lobes  of  the  brain,  sinks  into  the 
fissura  Sylvii,  is  reflected  over  the  commissure  of  the  optic  nerves, 
after  covering  the  membrane  which  closes  the  third  ventricle  an- 
teriorly, passes  over  the  layer  of  gray  substance  which  forms  its 
floor,  envelopes  the  infundibulum,  invests  the  inferior  surface  of 
the  cerebral  protuberance,  is  engaged  in  the  groove  which  sepa- 
rates it  from  the  spinal  marrow,  on  which  it  presently  ceases  in  an 
insensible  manner,  to  be  carried  over  the  lower  surface  of  the  ce- 
rebellum, and  from  thence  over  the  upper,  as  far  as  the  posterior 
cerebral  fissure,  by  which  it  enters  into  the  third  ventricle.  It 
sinks  between  the  lobes  of  the  cerebellum,  and  is  engaged  in  all  the 
anfractuosities  which  separate  its  concentric  laminae. 

By  its  outer  surface  the  pia  mater  is  in  contact  with  and  ad- 
heres to  the  arachnoid  membrane,  upon  all  the  cerebral  promin- 
ences, but  is  entirely  isolated  from  it  opposite  the  depressions 
into  which  it  alone  penetrates.  They  are  then  even  frequently 
separated  by  a  pretty  large  vacant  interval,  as  may  be  easily  seen 
in  the  fissura  Sylvii,  in  the  spaces  which  exist  between  the  lobes 
of  the  cerebellum,  between  the  brain  and  the  cerebral  protuber- 
ance, &c.  Its  inner  surface  corresponds  everywhere  to  the  cere- 
bral substance. 

1585.  Internal  Pia  Mater.  The  pia  mater  penetrates  into  the 
third  ventricle  by  the  transverse  fissurC  which  exists  between  the 
corpus  callosum  and  the  cerebral  protuberance,  and  into  the  lateral 
ventricles  by  that  which  is  met  with  on  each  side  between  the  op- 
tic thalamus  and  the  corpus  fimbriatum. 

1586.  In  penetrating  by  the  transverse  cerebral  fissure,  the  pia 
mater  forms,  in  the  third  ventricle,  the  Tela  Choroidea,  or  velum 
interpositum,  a  kind  of  membraneous  prolongation  which  lines  the 
posterior  part  of  the  corpus  callosum  and  the  inferior  surface  of  the 
fornix,  to  which  it  adheres  by  a  great  quantity  of  vascular  twigs. 
Its  form  is  that  of  a  truncated  triangle,  whose  base,  which  is  very 
broad,  is  directed  backwards.  Its  lower  surface  is  free  anteriorly 
in  the  third  ventricle,  and,  farther  back,  presents  the  orifice  of  the 
arachnoid  canal,  above  the  pineal  gland,  which  is  embraced  in  the 
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folds  of  the  velum  interpositum.  The  hitter,  altogether  posteriorly, 
is  applied  upon  the  posterior  commissure  and  the  tubercula  quad- 
rigemina.  Laterally,  it  covers  the  upper  region  of  the  thalami  of 
the  optic  nerves,  passes  into  the  fissures  which  separate  them  from 
the  fornix,  and  is  continuous  with  the  edge  of  the  choroid  plexus. 
Anteriorly  it  is  continuous  with  these  same  plexuses  by  the  aper- 
tures of  communication  between  the  lateral  and  third  ventricles. 

1587-  The  Choroid  Plexuses  are  a  kind  of  flat,  reddish  mem- 
brane-vascular  cords,  attached  to  the  velum  interpositum  by  one  of 
their  edges,  loose,  floating,  and  undulated  at  the  other  edge,  and 
extending,  in  the  lateral  ventricles,  along  the  sides  of  the  fornix  and 
fimbriated  bodies.  They  are  more  voluminous  in  the  lower  part 
than  in  the  upper  part  of  the  ventricles,  and  altogether  inferior- 
ly  and  posteriorly  communicate  directly  with  the  external  pia 
mater,  which  dives  into  the  brain  between  the  thalami  of  the  optic 
nerves  and  the  fimbriated  bodies.  They  are  especially  formed  by 
folds  of  the  pia  mater,  in  which  ramify  a  multitude  of  minute 
arteries  and  especially  veins.  There  is  frequently  perceived  in 
them  a  more  or  less  considerable  number  of  small  rounded  bodies, 
of  the  size  of  a  millet  seed,  or  even  smaller.  Many  anatomists  have 
considered  them  as  glands ;  but  Chaussier  asserts  that  they  are 
membraneous  fringes,  which  may  be  unfolded  by  agitating  them  in 
water.  There  are  also  frequently  found  in  them  small  serous  cysts 
or  vesicles. 
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1588.  The  Arachnoid^  Membrane  (Meninx  media),  is  situated 
between  the  dura  mater  and  pia  mater,  and  was  long  confounded 
with  the  latter.  Its  belongs  to  the  class  of  serous  membranes.  It 
is  extremely  thin,  transparent,  polished,  and  constantly  moistened 
with  a  serous  fluid.  It  does  not  contain  any  blood-vessels.  It  re- 
presents a  kind  of  bag  without  aperture,  covering  the  whole 
surface  of  the  brain,  and  the  walls  of  the  cavity  which  the  dura 
mater  forms.  It  furnishes  all  the  nerves,  and  all  the  vessels  which 
enter  into  or  issue  from,  the  skull  and  vertebral  canal,  with  a  sheath 
or  envelope  which  accompanies  them,  and  is  reflected  over  them,  so 
that  none  of  these  organs  is  contained  in  its  cavity,  which  is  only 
filled  with  a  serous  vapour.  Its  thickness  is  a  little  greater  in  the 
places  where  it  is  free  at  its  two  surfaces,  and  in  the  sheaths  of 
which  we  have  just  spoken. 

1589-  External  Arachnoid  Membrane. — On  the  convexity  of 
the  cerebrum,  it  invests  the  convolutions  without  penetrating  into 
the  anfractuosities  by  which  they  are  separated,  and  gives  to  each 
vein,  going  to  the  longitudinal  sinus,  a  sheath  which  is  reflected 
over  the  dura  mater.     Descending  on  each  side  in  the  great  lon- 
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gitudinal  fissure,  it  lines  the  corpus  callosum,  passing  over  the 
arteries  which  cover  it,  and  furnishes  the  veins  of  the  inferior  lon- 
gitudinal sinus  with  envelopes  which  are  afterwards  continued  on 
the  falx  cerebri.  Posteriorly,  the  arachnoid  membrane  is  prolonged 
over  the  posterior  lobes,  envelopes  some  of  the  veins  of  the  lateral  si- 
nuses, is  reflected  over  the  upper  surface  of  the  cerebellum,  sur- 
rounds the  veins  of  the  straight  sinus,  and  part  of  those  of  the  lateral 
sinuses,  then  covers  the  circumference  and  inferior  surface  of  the 
cerebellum,  between  the  two  hemispheres  of  which  it  is  isolated 
by  its  two  surfaces  over  a  greater  or  less  extent. 

Anteriorly,  the  arachnoid  membrane  descends  over  the  anterior 
lobes,  and  passes  immediately  from  the  one  to  the  other  inferiorly, 
near  the  commissure  of  the  optic  nerves,  without  penetrating  into 
the  fissure  which  separates  them.  It  equally  covers  the  inferior 
surface  of  the  olfactory  nerves,  for  which  it  forms  a  small  sheath 
near  their  extremity.  It  also  furnishes  one  t()  each  of  the  optic 
nerves ;  but  this  sheath  is  conical,  accompanies  them  to  a  great 
distance,  and  is  only  reflected  upon  their  flbrous  envelope  in  the 
orbit.  It  descends  farther  around  the  infundibulum,  and  is  ex- 
panded over  the  pituitary  body  which  separates  it  from  the  dura 
mater.  It  embraces  the  internal  carotid  arteries  at  their  exit  from  the 
cavernous  sinuses ;  it  then  passes  under  the  cerebral  protuber- 
ance, being  separated  from  the  pia  mater  in  all  the  space  that  ex- 
ists between  that  protviberance  and  the  commissure  of  the  optic 
nerves,  which  is  also  separated  from  it,  but  by  a  less  marked  in- 
terval, opposite  the  protuberance  and  the  grooves  which  limit  the 
anterior  prolongations  laterally.  It  also  gives  sheaths  to  the  third, 
fourth,  fifth,  sixth,  and  seventh  pairs  of  nerves.  Lastly,  it  directs 
itself  over  the  lateral  parts  of  the  cerebellum,  the  posterior  prolon- 
gations, the  pneumogastric,  spinal  accessory,  hypoglossal,  and  first 
cervical  nerves,  the  vertebral  arteries,  and  the  spinal  marrow  it- 
self, with  which  it  is  only  connected  by  a  small  number  of  cellular 
filaments,  easily  torn,  and  which  in  general  scarcely  exist,  so  that 
it  may  be  very  easily  detached  by  insufflation.  On  the  sides  of  the 
spinal  marrow,  the  arachnoid  membrane  furnishes  envelopes  to  each 
nerve,  and  to  each  serra  of  the  ligamentum  dentatum,  which  are 
reflected  upon  the  dura  mater  when  the  nerve  penetrates  it,  and 
when  the  ligamentum  dentatum  is  inserted  into  it.  It  also  fur- 
nishes an  envelope  to  the  vessels  which  creep  upon  its  anterior  and 
posterior  surfaces. 

Lastly,  on  arriving  at  the  lower  extremity  of  the  spinal  marrow, 
it  terminates  by  a  sort  of  narrow  and  very  long  canal,  of  a  cylindri- 
cal form,  which  descends  vertically  in  the  middle  of  the  bundles  of 
the  lumbar  nerves,  to  the  extremity  of  the  sacral  canal,  where  it  is 
reflected  upon  the  dura  mater. 

It  is  by  means  of  this  canal,  and  of  all  the  envelopes  of  the  nerves 
and  vessels,  that  it  may  be  conceived  how  the  arachnoid  membrane 
covers  in  its  whole  extent  the  inner  surface  of  the  dura  mater,  and 
gives  it  the  smooth  and  polished  appearance  which  it  presents.     It 
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is  pretty  difficult  to  separate  these  two  membranes  from  each  other 
by  the  scalpel,  excepting  in  the  foetus  or  in  very  young  children. 

1590.  Internal  Arachnoid  Membrane.  In  proceeding  from  the 
corpus  callosum  over  the  cerebellum,  the  arachnoid  membrane, 
which  has  here  become  extremely  thin,  dives  into  the  third  ventri- 
cle by  an  oval  aperture  which  Bichat  first  discovered.  This  aper- 
ture is  the  orifice  of  a  canal  formed  in  the  portion  of  the  pia  mater 
which  goes  to  constitute  the  tela  choroidea  (1586),  and  which  em- 
braces on  all  sides  the  veuffi  Galeni  and  their  numerous  roots,  to 
which  the  arachnoid  membrane  furnishes  an  envelope.  This  ca- 
nal is  afterwards  prolonged  under  these  veins,  between  the  pineal 
gland  and  the  tubercula  quadrigemina,  and  opens  into  the  third 
ventricle,  beneath  the  velum  interpositum.  It  is  from  thence  that 
the  arachnoid  membrane  proceeds  to  line  the  walls  of  the  third  ven- 
tricle, and  the  lower  surface  of  the  velum  interpositum.  It  then 
passes,  by  means  of  the  communicating  apertures,  into  the  lateral 
ventricles,  where  it  covers  the  choroid  plexuses,  closing  the  fissure 
which  exists  between  the  fornix,  the  corpora  fimbriata,  and  the  op- 
tic thalami.  Lastly,  by  the  aqueduct  of  Sylvius  (1550)  it  descends 
into  the  ventricle  of  the  cerebellum,  all  the  apertures  of  which  it 
closes. 

1591.  Red  vessels  have  not  yet  been  observed  in  this  mem- 
brane, even  when  it  is  inflamed.  Mascagni  and  Ludwig  assert 
their  having  seen  lymphatic  vessels  in  it,  but  no  nerves  have  been 
discovered. 


GRANULATIONS  OF  THE  ENCEPHALIC  MEMBRANES. 

1592.  There  are  observed,  in  various  parts  of  the  dura  mater 
and  pia  mater,  certain  small  bodies  of  a  whitish  or  yellowish  co- 
lour, sometimes  isolated,  sometimes  collected  together  in  the  form 
of  a  bunch  of  grapes,  which  receive  vessels,  but  are  destitute  of 
nerves,  of  whose  intimate  texture  and  uses  we  are  entirely  ignorant, 
and  which  are  not  met  with  in  children  or  in  all  subjects. 

The  superior  longitudinal  sinus  contains  a  remarkable  quantity 
of  them,  particularly  at  its  middle  and  posterior  parts.  They  were 
formerly  designated  by  the  name  of  Glands  of  Pacchioni,  al- 
though they  are  very  different  from  glandular  organs.  These  gra- 
nulations generally  occupy  in  this  sinus  the  circumference  of  the 
orifices  of  the  veins,  where  they  form  a  more  or  less  distinct  pro- 
minence between  the  internal  bridles.  Very  few  of  them  are  iso- 
lated, almost  all  being  agglomerated  into  small  masses,  and  inti- 
mately connected  with  each  other.  They  are  covered  by  the  in- 
ternal membrane  of  the  sinus. 

In  the  torcular  Herophili  very  few  of  them  are  observed.  But 
there  are  some  at  the  mouths  of  the  veins,  in  the  occipital  portion 
of  the  lateral  sinuses.     In  the  straight  sinuses  some  are  occasion- 
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ally  found  at  the  orifices  of  the  venae  Galeni.     All  the  other  si- 
nuses are  destitute  of  them. 

1593.  In  the  external  pia  mater  graniform  bodies  resembling 
those  of  the  sinuses  are  also  met  with.  They  are  especially  ob- 
served along  and  to  the  outside  of  the  superior ,  longitudinal  sinus, 
around  the  cerebral  veins.  Here  they  are  enveloped  by  the  arach- 
noid membrane,  and  their  size  is  so  much  the  larger  the  nearer  they 
are  to  the  sinus.  Some  of  them  are  engaged  in  the  separations  of 
the  fibres  of  the  dura  mater  which  give  passage  to  the  veins,  and 
are  in  some  measure  continuous  with  the  granulations  of  the  sinus 
itself.  At  the  base  of  the  brain  and  around  the  other  sinuses  no 
similar  disposition  is  observed. 

1594.  The  internal  pia  mater  also  presents  some  of  these  gra- 
nulations. They  are  observed  in  the  choroid  plexus,  where  they 
are  of  a  reddish  gray  colour,  and  rather  soft.  There  are  also  some 
beneath  the  velum  interposition,  at  the  fore  part  of  the  pineal 
gland,  where  they  are  disposed  in  two  rows  which  unite  so  as  to 
form  a  triangle,  at  the  base  of  which  the  canal  of  the  arachnoid 
membrane  opens.  Lastly,  they  are  equally  met  with  in  the  cho- 
roid plexus  of  the  fourth  ventricle. 


OF  THE  PROPER  MEMBRANE  OF  THE  SPINAL  MARROW. 

1595.  Some  authors  consider  this  membrane  as  a  prolongation 
of  the  pia  mater  of  the  brain ;  but  it  presents  sufficient  differences 
to  render  it  distinguishable  from  that  envelope.  It  is  formed  by  a 
solid,  pretty  thick,  firm,  strong,  and  somewhat  fibrous  tissue ;  its 
density  is  so  much  the  greater  the  lower  it  is  examined.  Few  ves- 
isels  ramify  in  it,  but  it  is  traversed  by  a  great  number  on  their 
way  to  the  spinal  marrow  ;  its  colour  is  yellowish  white.  By  its 
ewternal  surface,  it  is  in  connexion  with  the  arachnoid  membrane, 
but  forms  no  adhesion  to  it.  Laterally,  it  is  continuous  with  the 
neurilema  of  the  vertebral  nerves  and  with  the  ligamentum  denta- 
tum.  Its  internal  surface  adheres  to  the  spinal  marrow  in  so  in- 
timate a  manner  as  to  seem  to  be  continuous  with  it.  Its  upper 
ewtremity  is  prolonged,  becoming  insensibly  thinner,  as  far  as  the 
cerebral  protuberance. 


OF  THE  LIGAMENTUM  DENTATUM. 

1596.  The  Ligamentum  dentatum  is  a  whitish,  transparent, 
thin,  but  very  strong  band,  which  extends  from  the  great  occipital 
hole  to  the  inferior  extremity  of  the  spinal  marrow,  passing  on  each 
side  between  the  anterior  and  posterior  roots  of  the  vertebral 
nerves.  Several  modern  anatomists  have  considered  the  ligamen- 
tum dentatum  as  a  prolongation  of  the  proper  membrane  of  the 
spinal  marrow ;  but  it  is  really  distinct  from  it. 
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In  its  outer  edge,  each  ligamentum  dentatum  presents  succes- 
sively twenty  or  twenty-two  denticulations,  from  which  the  hga- 
ment  has  received  its  name,  whose  points  more  or  less  elon- 
gated, are  attached  to  the  sheath  which  the  dura  mater  forms 
around  the  spinal  marrow,  in  the  interval  that  occurs  between  each 
pair  of  cervical  and  dorsal  nerves.  The  base  of  each  of  these  den- 
ticulations is  triangular ;  but  their  form  and  size  vary  much.  The 
upper  are  shorter  and  transverse  ;  the  lower  become  gradually 
more  oblique  and  longer.  The  first  is  attached,  by  a  very  sharp 
filament,  to  the  edge  of  the  great  occipital  hole,  between  the  hy- 
poglossal nerve  and  the  vertebral  artery.  The  last  is  fixed  oppo- 
site the  twelfth  dorsal,  or  first  lumbar  vertebra,  and  separates  the 
dorsal  from  the  lumbar  nerves. 

By  its  inner  edge,  this  ligament  adheres  to  the  proper  mem- 
brane of  the  spinal  marrow,  by  means  of  a  dense  cellular  tissue, 
without  any  continuity  of  substance  taking  place. 

1597-  It  must  not  be  confounded  with  the  arachnoid  membrane 
which  covers  it,  and  from  which  it  may  be  separated  by  insuffla- 
tion. Its  intimate  structure  is  entirely  unknown.  Its  use  appears 
to  be  to  keep  down  the  spinal  marrow  in  its  canal. 


Of  the  Cerebral  and  Spinal  Nerves. 


GENERAL  CONSIDERATIONS. 

1598.  These  Nerves  are  white,  generally  cylindrical  cords, 
commonly  communicating  with  each  other  in  various  parts  of  their 
course,  arising,  symmetrically  and  in  pairs,  from  the  brain  and 
spinal  marrow,  and  formed  of  a  more  or  less  considerable  number 
of  interlaced  filaments  connected  together  by  cellular  tissue. 

They  vary  in  their  direction,  being  parallel,  perpendicular,  or 
inclined  to  the  axis  of  the  body ;  but,  whatever  this  direction  may 
be,  they  almost  always  proceed  in  a  direct  line,  in  place  of  being 
tortuous  like  most  of  the  arteries.  As  they  recede  from  the  place 
of  their  origin,  the  nerves  divide  into  branches  and  twigs  which 
terminate  by  filaments,  which  again  subdivide  into  very  delicate 
fibrils.  The  separation  of  the  branches  and  twigs  takes  place  at 
angles  more  or  less  acute  with  relation  to  the  trunk,  and  is  indi- 
cated long  before  by  a  groove  which  results  from  a  mere  juxta-po- 
sition  of  the  branch  against  the  trunk. 

In  general,  the  nervous  trunks  traverse  the  great  cellular  inter- 
stices of  the  trunk  and  extremities.  Most  commonly  they  are  cy- 
lindrical ;  but  sometimes  also  flat,  as  is  observed  in  the  sciatic 
nerve.  Their  length  varies  much  ;  but  it  is  greater  in  the  extremi- 
ties than  in  the  trunk  or  upon  the  head.  They  may  be  isolated 
in  their  passage,  or  accompanied  by  blood-vessels. 
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It  is  also  to  he  remarked,  that  the  sum  of  the  united  diameters 
of  the  different  branches  of  the  same  nerve  is  much  greater,  than 
the  diameter  of  its  principal  trunk,  so  that  every  nerve  may  be 
said  to  represent  a  cone  whose  base  is  at  the  periphery  of  the  body 
or  organs,  and  the  summit  at  the  brain  or  spinal  marrow. 

1599-  The  filaments  which  terminate  the  branches  of  the  nerves 
end,  by  being  continued  into  other  nervous  filaments,  or  by  dis- 
appearing in  the  tissue  of  the  organs,  without  our  being  as  yet 
able  to  say  exactly  in  what  manner.  The  communication  of  the 
nervous  filaments,  or  their  continuation  into  each  other,  is  named 
Anastomosis  ,-*  this  mode  of  junction  must  be  carefully  distinguish- 
ed from  that  of  mere  juxta-position,  which  is  sometimes  observed. 
The  nervous  anastomoses  may  take  place  in  four  different  ways  : 
1st,  By  two  branches  which  belong  to  different  nerves,  as  is  ob- 
served to  take  place  between  the  hypoglossal  nerve  and  the  cervi- 
cal nerves.  2dly,  By  branches  of  the  same  nerve,  as  in  those  of 
the  trifacial  nerve  or  facial  nerve.  3dly,  By  branches  united  in 
the  median  line  of  the  body,  and  coming  separately  from  each  side, 
as  may  be  seen  in  the  superficial  nerves  of  the  neck  and  face. 
These  three  modes  of  anastomosis  take  place  between  filaments  of 
the  same  nervous  system.  But,  4thly,  There  is  another  in  which 
filaments  of  the  encephalic  system  are  united  with  filaments  of  the 
sympathetic. 

1 600.  If  two  or  more  different  nerves  approach  each  other,  and 
if  their  different  branches  are  confounded  by  a  great  number  of  an- 
astomoses, or  even  of  juxta-positions,  so  that  there  results  a  sort  of 
more  or  less  complicated  net-work,  a  Plexus  is  produced.  The 
different  nervous  branches  which  are  spread  out  to  form  a  plexus 
unite  again,  and  give  rise  to  trunks  which  pursue  their  course  in 
the  usual  manner.  Very  distinct  examples  of  this  arrangement  oc- 
cur in  the  extremities. 

1601.  Every  nerve  is  formed  by  a  greater  or  less  number  of 
cords,  placed  in  juxta-position,  which  are  themselves  formed  of 
several  filaments  of  the  same  nature.  The  number  of  these  fila- 
ments is  always  very  considerable,  and  frequently  even  cannot 
be  determined  by  optical  instruments ;  but,  with  the  assistance  of 
acids  and  alkalies,  the  structure  of  the  nerves,  such  as  we  shall 
presently  describe  it,  is  as  it  were  laid  bare.  All  these  cords  also, 
as  well  as  their  fibres,  are  connected  by  cellular  tissue  ;  on  sepa- 
rating them,  it  is  perceived  that  they  send  frequent  branches  to 
each  other,  so  as  to  form  a  kind  of  plexus  in  the  very  substance  of 
the  nerve,  on  which  account,  the  filaments  that  compose  the  cords 
are  after  a  certain  passage  no  longer  the  same  as  at  the  commence- 
ment of  the  nerve. 

The  disposition  of  the  nervous  cord  presents  numerous  varia- 
tions. Their  size  is  seldom  the  same  in  the  different  nerves  ;  nor 
is  it  proportional  to  the  volume  of  the  nerve.     Those  of  the  sciatic 

*  Aw.irlof/.aaij,  Inosculatio. 
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for  example,  are  smaller,  than  those  of  the  radial  or  ulnar 
nerves.  Sometimes  also  a  nerve  is  only  formed  of  a  single  cord, 
divided  by  a  great  number  of  grooves  :  such  is  the  pneumogastric 
nerve.  The  same  nerve  sometimes  unites  large  and  small  cords  ; 
at  other  times  they  are  equal,  as  in  the  sciatic  nerve,  &c. 

1602.  Every  encephalic  nerve  is  enveloped  by  an  external  mem- 
brane, which  forms  for  each  of  its  filaments  a  true  canal  in  which 
is  contained  a  white  medullary  matter.  This  membrane  is  the 
Neurilema.^  That  which  surrounds  the  vertebral  nerves  is 
manifestly  continuous  with  the  proper  membrane  of  the  spinal 
marrow  (1595  ;)  and,  in  like  manner,  that  which  envelopes  the 
nerves  at  the  level  of  the  cerebral  protuberance  appears  to  be 
identified  with  the  pia  mater,  which  invests  that  portion  of  the 
brain. 

The  olfactory  nerve  has  no  neurilema,  and  the  optic  nerve 
presents  it  only  after  its  commissure. 

The  neurilema  adheres  strongly  to  the  cellular  tissue.  It  is 
transparent,  and  seems  fibrous.  It  is  dissolved  by  the  action  of 
acids  ;  by  long-continuing  boiling  it  acquires  a  peculiar  yellowish 
tint ;  alkalies  have  no  effect  upon  it ;  maceration  does  not  dis- 
solve it,  and  it  resists  putrefaction  for  a  very  long  time.  Its  ten- 
acity is  considerable,  but  its  intimate  nature  is  yet  very  little 
known. 

1603.  In  each  tube  formed  by  the  neurilema  is  a  medullary 
substance  which  exactly  fills  it.  It  seems  of  the  same  nature  as 
the  white  substance  of  the  brain  and  spinal  marrow  ;-|-  it  is  from  it 
that  the  nerve  derives  its  peculiar  tint ;  by  desiccation  it  becomes 
sensibly  yellow ;  it  resists  putrefaction  more  than  the  cerebral 
tissue  ;  like  it  it  does  not  curl  like  horn  either  under  the  influence 
of  caloric,  or  under  that  of  acids  ;  like  it,  also,  it  remains  suspended 
in  water  under  the  form  of  an  emulsion  ;  by  ebullition,  it  acquires 
a  dull  and  gray  hue.  Sulphuric  acid  at  first  hardens  it,  and  then 
reduces  it  to  a  pulp  ;  nitric  acid  only  renders  it  yellow  and  hardens 
it ;  alcohol  also  hardens  it,  while  the  alkalies  dissolve  it. 

We  have  to  remark,  however,  that  many  anatomists,  even  of  the 
present  day,  do  not  admit  this  intimate  structure  of  the  nerves, 
and  refuse  to  the  neurilema  the  canaliculate  form  which  we  have 
attributed  to  it  above ;  but  when  these  organs  are  submitted  to  the 
action  of  different  reagents,  as  they  have  been  by  Reil  and  Bichat, 
the  circumstances  mentioned  above  are  met  with. 

1604.  The  nerves  are  invested  and  connected  with  the  neigh- 
bouring parts,  by  an  abundant  layer  of  adipose  cellular  tissue, 
which  sends  off,  internally,  prolongations  which  separate  and  isolate 
the  nervous  cords  and  filaments  from  each  other.  The  principal 
of  these  prolongations  generally  contain  fat ;  but  those  which  are 
interposed  between  the  nervous  filaments  themselves  do  not  contain 

*  Nsu^ov,  nervus  ;  As,t«|it«,  tunica. 

+  Some  authors,  and  among  the  rest  Monro,  are  of  opinion  that  a  gray  substance 
also  exists  in  the  nerves. 
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any.  This  cellular  tissue  unites  the  cords  of  the  nerves  and  their 
filaments,  so  that  no  motion  can  take  place  between  them.  It  is 
not  observed  around  the  nerves  that  are  lodged  in  a  bony  canal. 

1605.  The  arterial  trunks  which  accompany  the  nerves,  send 
them  branches  which  penetrate  on  all  sides  into  their  interior ; 
the  optic  nerve  is  the  only  exception  to  this  rule.  These  small 
arteries  creep  at  first  in  the  cellular  tissue  that  exists  between  the 
cords,  and  have  there  a  more  or  less  considerable  size.  They  send 
small  branches  into  all  the  interstices  of  the  filaments,  which  ex- 
pand upon  the  neurilema  and  seem  to  lose  themselves  upon  its 
inner  surface. 

1606.  The  veins  of  the  nerves  follow  the  same  course  as  their 
arteries,  but  do  not  issue  by  the  same  places  which  give  entrance 
to  the  latter. 

1607.  Absorbent  vessels  have  not  yet  been  traced  in  all  the 
nerves,  some  authors  having  only  pointed  them  out  in  the  princi- 
pal nerves ;  nor  has  it  been  demonstrated  that  nervous  filaments 
go  to  be  distributed  upon  the  neurilema. 

1608.  The  encephalic  nerves  are  usually  divided  into  several 
classes,  according  to  the  place  where  their  trunk  is  connected ; 
they  are  thus  distinguished  into  nerves  which  arise  from  the  cere- 
brum, the  cerebral  protuberance,  the  medulla  oblongata,  and  the 
medulla  spinalis.  The  cerebellum  does  not  furnish  any.  But  re- 
cent discoveries,  of  which  indications,  however,  were  previously 
furnished  by  various  anatomists,  afford  quite  different  ideas  with 
respect  to  the  nerves.  Like  the  different  parts  of  the  encephalon, 
they  seem  produced,  at  their  origin,  by  bundles  of  fibres  reinforced 
by  gray  matter.  It  even  appears  demonstrated  that  in  following 
the  roots  of  the  different  nerves,  they  are  seen  ascending  from  the 
spinal  marrow  towards  the  point  where  they  show  themselves  ex- 
ternally ;  and,  in  fact,  the  olfactory  nerve  is  the  only  one  in  which 
no  direct  connexion  with  the  spinal  marrow  can  be  demonstrated, 
or  at  least  with  the  protuberance  formed  especially  by  the  medul- 
lary cords  which  arise  from  its  upper  part.  In  several  nerves, 
however,  in  man,  this  disposition  is  not  so  manifest  as  not  to  re- 
quire the  analogy  furnished  by  the  anatomy  of  animals  of  the  other 
classes  ;  but  as  we  are  merely  occupied  with  the  description  of  the 
organization  of  the  human  body,  we  must  stop  short  where  the 
testimony  of  the  senses  can  no  longer  guide  us  in  our  researches. 
We  shall,  therefore,  confine  ourselves  to  the  circumstances  that 
are  manifested  in  man. 

OF  THE  CEREBRAL  NERVES  IN  PARTICULAR. 

OF  THE  FIRST  PAIR  OF  NERVES. 

{Nervus  Olfactorius.) 

1609.  There  are  few  subjects  in  anatomy  that  present  so  much 
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diversity  of  opinion  in  authors  as  the  olfactory  nerves,  whether 
with  reference  to  their  origin,  or  to  their  texture,  and  even  their 
use.  The  ancients  considered  them  as  emunctories,  or  canals  by 
which  the  serum  and  pituita,  separated  by  the  brain,  flowed  off,  and 
named  them  Procesms  Mam7nilares.  They  formed  the  subject 
of  a  long  series  of  discussions,  and  it  is  only  by  the  labours  of  the 
more  recent  anatomists  that  we  have  been  apprised  of  their  struc- 
ture and  precise  distribution. 

1610.  The  origin  of  the  olfactory  nerves  takes  place  by  three 
filaments,  named  their  roots,  which  have  been  followed  beyond  the 
surface,  and  far  into  the  substance,  of  the  brain.  Two  of  these 
roots  are  formed  by  the  white  substance,  and  distinguished  into 
outer  and  inner ;  the  third  is  gray. 

1611.  The  outer  ivhite  root,  which  is  the  longest,  is  directed 
outwards,  backwards,  and  upwards,  concealed  in  a  great  measure  by 
the  fissura  Sylvii,  and  placed  above  the  contorted  branches  of  the 
internal  carotid  artery.  It  arises  from  the  outer  region  of  the  cor- 
pus striatum  (1534),  and  becomes  apparent  externally  at  the  most 
remote  part  of  the  anterior  lobe  of  the  brain,  at  its  point  of  union 
with  the  middle  lobe,  vipon  the  gray  substance  of  its  last  convolu- 
tion, in  the  midst  of  very  distinct  apertures  which  give  passage  to  as 
many  l§,rge  vascular  trunks  that  penetrate  into  the  brain.  It  also 
frequently  receives  in  this  region  one  or  two  small  medullary  fila- 
ments which  make  it  appear  palmated. 

1612.  The  inner  ivhite  root,  which  is  shorter  and  broader,  pre- 
sents a  silvery  colour,  like  the  preceding.  It  appears  to  be  con- 
founded posteriorly  and  internally  with  the  white  substance  which 
occupies  the  inner  part  of  the  fissura  Sylvii,  and  is  prolonged  as 
far  as  the  anterior  part  of  the  corpus  callosum,  being  sometimes 
bifurcated ;  but,  like  the  other,  it  always  seems  incrusted  in  the 
gray  substance,  and  appears  only  traced  upon  the  inferior  surface 
of  the  brain. 

1613.  Frequently  the  mode  of  origin  of  these  two  roots  is  not 
the  same  to  the  right  and  left ;  frequently  also,  in  the  angle  which 
results  from  their  union,  there  are  observed  some  white  filaments 
which  join  them,  and  which  proceed  from  the  nearest  cerebral  con- 
volution. Sometimes,  one  or  other  of  them  divides,  in  the  mid- 
dle of  its  course,  into  two  branches  which  soon  unite,  so  as  to  cir- 
cumscribe a  kind  of  island  of  gray  substance. 

1614.  The  gray  root  has  the  form  of  a  pyramidal  body  laid  over 
the  point  of  junction  of  the  preceding  two,  and  uinited  to  them  by 
its  summit,  which  is  directed  forwards.  After  this  junction,  it  be- 
comes a  thin  cord,  always  retaining  its  grayish  colour,  which  pre- 
vails upon  the  middle  of  the  upper  surface  of  the  nerve.  On  slit- 
ting it  in  the  direction  of  its  length,  its  centre  is  found  occupied  by 
white  substance,  and  at  the  distance  of  three  or  four  lines  beyond 
its  union,  the  gray  matter  is  gradually  seen  to  become  thinner  and 
at  length  to  disappear  altogether,  so  as  to  leave  this  central  me- 
dullary part  exposed. 

2g 
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1G15.  There  is  observed  between  the  three  roots  of  the  olfactory 
nerve  a  portion  of  the  white  svibstance  of  the  brain,  entirely  bare, 
at  the  inferior  substance  of  the  cerebrum,  and  perforated  with 
a  great  number  of  more  or  less  vertical  holes  for  the  passage  of  small 
arteries,  so  that  these  roots  are  in  a  manner  surrounded  and  pene- 
trated by  vessels. 

1616.  At  the  place  of  their  union,  the  nerve  presents  a  trian- 
gular bulging.  It  soon  becomes  flattened,  contracts,  and  directs 
itself  horizontally  forwards  under  the  anterior  lobe  of  the  brain, 
being  situated  in  a  groove,  which  conceals  its  gray  portion,  and 
prevents  it  from  being  compressed  upon  the  bones  of  the  base  of 
the  cranium.  This  groove,  which  we  have  already  described 
(1506),  is  always  prolonged  farther  forwards  than  the  extremity  of 
the  nerve,  and  much  deeper  at  its  middle  part  than  at  its  two 
extremities.  The  inferior  surface  of  the  nerve,  which  presents  se- 
ven longitudinal  striae,  of  which,  three  are  cineritious  and  four  white, 
is  covered  by  the  arachnoid  membrane.  It  is  manifestly  flattened, 
while  the  upper  surface  presents  a  prominent  ridge  which  penetrates 
into  the  groove ;  a  disposition  which  makes  the  nerve  appear  as  if 
inclosed  in  a  canal,  the  upper  part  of  which  is  formed  by  this 
groove  of  the  brain,  and  the  lower  by  the  arachnoid  membrane. 

As  it  advances,  the  olfactory  nerve  proceeds  a  little  inwards,  so 
as  to  approach  its  fellow,  and  to  be  only  separated  from  it  by  the 
crista  galli ;  its  prismatic  form  also  changes  insensibly,  so  that  it 
does  not  present  an  equally  triangular  section  in  all  its  extent.  It 
rests  posteriorly  upon  the  upper  surface  of  the  body  of  the  sphe- 
noid bone,  and  anteriorly  upon  the  ethmoid  groove,  where  it  be- 
comes larger,  and  forms  a  bulb  (hulbus  olfactorius),  more  rounded 
before  than  behind,  which  contains  much  gray  substance. 

During  this  course,  the  olfactory  nerve,  which  is  sometimes 
larger  on  the  right  side  than  on  the  left,  is  soft  and  pulpy,  and  not 
enveloped  by  a  neurilema. 

1617.  It  is  from  the  inferior  surface  of  the  bulb  which  fills  the 
ethmoid  groove,  that  the  branches  which  pass  through  the  aper- 
tures of  the  cribriform  plate  to  the  nasal  fossae,  proceed.  They 
vary  much  in  their  number,  form,  and  direction.  Frequently  the 
largest  holes  receive  two  or  three  ;  but  they    may  always   be  dis- 

,  tinguished  into  external,  internal  and  middle. 

1618.  Their  number  differs  much  in  different  subjects  ;  some- 
times they  are  very  small  and  numerous,  while  at  other  times 
they  are  very  few  in  number,  and  large.  Each  of  them  is  em- 
braced by  a  small  funnel-shaped  fibrous  canal  furnished  by  the 
dvira  mater,  which  stops  short  a  little  beyond  the  hole,  and  is 
continued  into  the  outer  layer  of  the  pituitary  membrane.  They 
are  also  enveloped  by  the  arachnoid  membrane,  which  adheres 
loosely  to  them,  and  leaves  them,  after  a  short  passage,  to  be  re- 
flected upon  the  fibrous  canal  and  to  enter  the  cranium,  forming  a 
kind  of  cul-de-sac.     A  gray,   transparent  lamina,  and  the  pia  ma- 
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ter,  which  descends  to  a  greater  or  less  distance  in  the  nasal  fossae, 
also  accompany  them. 

1619.  The  moment  they  are  enveloped  by  the  dura  mater,  the 
branches  of  the  olfactory  nerve  become  thicker,  and  harden  to  such 
a  degree  as  no  longer  to  resemble  what  they  were  at  first. 

1620.  The  external  branches  are  prolonged  into  the  canals 
of  the  turbinated  bones  (355,  357) ;  they  divide  and  subdivide, 
anastomosing  with  each  other,  without  leaving  these  canals,  which 
themselves  anastomose.  When  they  have  emerged  from  them, 
their  anastomoses  become  still  more  frequent,  and  they  form  a  true 
plexus  which  may  be  distinctly  perceived  by  dissecting  under  wa- 
ter. On  the  upper  turbinated  bone  there  are  observed  several, 
which  curve  backwards,  so  that  their  convexity  is  turned  towards 
the  sinus  of  the  sphenoid  bone.  Those  of  the  anterior  part,  which 
are  more  numerous,  are  nearly  vertical.  The  middle  ones  are  the 
longest  of  all ;  they  curve  backwards  upon  the  ethmoidal  turbi- 
nated bone,  and  there  ramify  much,  but  without  passing  to  the 
concave  surface,  the  membrane  of  the  ethmoid  cell,  that  of  the 
sinuses,  or  the  inferior  turbinated  bone. 

1621.  The  internal  branches^  already  divided  before  leaving 
the  cribriform  plate,  follow  the  septum,  on  which  they  divide  anew 
into  a  great  number  of  filaments  between  the  two  layers  of  the  pi- 
tuitary membrane.  Their  number  is  at  first  from  twelve  to  four- 
teen, each  of  them  subdivides  to  such  a  degree  as  to  appear  peni- 
cilliform,  and  to  be  the  origin  of  a  very  compound  bundle.  Seve- 
ral of  these  filaments,  joined  together,  form  whitish  bands  of  vari- 
ous length,  one  or  two  of  which  reach  nearly  as  far  as  the  bottom 
of  the  septum.  Anteriorly,  they  do  not  extend  beyond  its  middle ; 
posteriorly,  they  are  much  shorter  stiU,  and  curved  back  upon  the 
convexity  of  the  sphenoidal  sinuses. 

1622.  The  middle  branches^  on  arriving  in  the  nasal  fossae, 
almost  immediately  lose  themselves  in  the  portion  of  the  membrane 
which  lines  their  vault. 

1623.  There  is  much  diversity  of  opinion  about  the  manner  in 
which  these  branches  terminate.  Many  anatomists  have  thought 
that  they  formed  the  villosities  or  papillae  of  the  pituitary  mem- 
brane. The  most  careful  dissections,  aided  by  various  reagents, 
have  not  afforded  me  any  information  on  this  subject.  Scarpa  has 
been  equally  baffled  with  the  microscope.  He  merely  saw  them 
forming  a  kind  of  proper  membrane,  in  which,  according  to  Blu- 
menbach's  remark,  they  seem  in  a  manner  to  be  dissolved. 

1624.  The  trunk  of  the  olfactory  nerves  receives  arteries 
which  arise  from  the  anterior  cerebral  arteries,  and  are  expand- 
ed in  the  pia  mater  covering  its  lower  surface.  They  are  very 
numerous,  and  follow  the  nervous  filaments  as  far  as  the  nose, 
where  they  sometimes  appear  through  the  pituitary  membrane. 
Small  veins  are  also  observed  around  their  trunk,  as  well  as  some 
lymphatics. 
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1625.  The;  olfactory  nerves  differ  from  all  the  other  nerves  in 
the  following  circumstances : 

Their  trunk  has  three  roots,  which  the  two  substances  of  the 
brain  concur  to  form. 

It  converges  towards  that  of  the  opposite  side  as  it  advances. 

Its  form  is  that  of  a  triangular  prism. 

It  is  lodged  in  a  particular  groove  of  the  brain. 

The  arachnoid  membrane  does  not  furnish  it  with  a  sheath,  and 
only  covers  it  on  one  of  its  surfaces. 

It  is  entirely  soft  and  pulpy. 

It  has  no  neurilema. 

Its  filaments  do  not  anastomose  with  those  of  any  other  nerve. 

They  issue  from  the  cranium  by  a  great  number  of  holes. 


OF  THE  SECOND  PAIR  OF  NERVES,  OR  OPTIC  NERVES. 

1626.  The  optic  nerves  (Nervi  optici),  are  more  voluminous 
than  the  preceding,  and  than  all  the  other  nerves  which  issue  from 
the  head,  with  the  exception  of  the  fifth  pair,  and  are  remarkable 
for  the  circumstance  of  their  course  being  longer  within  than  on 
the  outside  of  the  cranium,  and  for  their  not  furnishing  a  single 
branch  from  their  origin  to  their  termination ;  they  do  not  come 
from  the  thalami  of  that  name,  as  they  are  pretty  generally  de- 
scribed doing,  but  evidently  appear  to  issue  from  the  tubercula 
quadrigemina.  In  fact,  the  anterior  pair  of  these  tubercles  (nates) 
furnish  a  white  fibrous  band,  which  turns  over  the  outer  edge  of 
the  optic  thalami,  and  is  reinforced  by  joining  itself  intimately  to 
the  corpus  geniculatum  externum,  (1533)  a  kind  of  bulging 
formed  of  cineritious  matter.  Thus  far  the  band  adheres  by  the 
whole  of  one  of  its  surfaces  to  the  optic  thalamus ;  but  it  now 
passes  under  the  crus  of  the  brain,  to  which  it  is  only  attached  by 
its  outer  and  anterior  edge. 

1627-  Immediately  after  their  origin,  the  optic  nerves  proceed 
forwards  and  inwards,  leaving  the  fissure,  separating  the  middle 
lobes  from  the  cerebral  protuberance,  in  which  they  were  at  first 
concealed.  When  they  have  arrived  beyond  the  crura  cerebri, 
they  cease  to  be  broad  and  flat ;  they  contract  and  become  round- 
ed, are  exposed  under  the  floor  of  the  third  ventricle,  and  adhere 
to  the  layer  of  gray  substance  (tuber  cinereum)  which  chiefly 
forms  it.  This  layer  sends  to  the  upper  surface  of  the  nerve  se- 
veral white  filaments,  which  do  not  cross  each  other,  but  are  unit- 
ed to  each  of  its  sides,  following  a  straight  line. 

1628.  At  the  fore  part  of  the  sella  turcica,  the  two  optic  nerves 
unite,  without  its  being  possible,  however,  to  afl^rm  in  a  positive 
manner  whether  they  cross  each  other,  so  that  the  left  nerve  passes 
to  the  right,  and  the  right  to  the  left,  or  whether  the  substance  is 
mingled  and  identified  in  this  place,  which  appears  more  probable; 
but  comparative  anatomy  and  pathological  affections  furnish  near- 
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ly  as  many  facts  for  the  one,  as  for  the  other  of  these  opinions. 
At  the  place  of  this  union,  the  optic  nerves  form  a  quadrilateral 
body  (commissure  of  the  optic  nerves),  which  rests  upon  a  trans- 
verse groove  of  the  sphenoid  bone,  gives  attachment  by  its  upper 
surface  to  the  membrane  which  closes  the  third  ventricle  anterior- 
ly, and  is  manifestly  continuous  behind  with  the  tuber  cinereum, 
whence  the  infundibulum  arises. 

1629-  The  optic  nerves  then  separate  again ;  but  they  are  now 
perfectly  cylindrical  and  isolated  on  all  sides.  They  proceed  for- 
wards and  outwards  toward  the  optic  foramina  through  which  they 
issue  from  the  cranium  along  with  the  ophthalmic  artery,  which  is 
placed  at  the  lower  and  outer  part.  In  this  second  part  of  their 
course,  they  are  enveloped  by  a  neurilema,  while  from  their  exit 
from  beneath  the  middle  lobe  of  the  brain  to  that  of  their  union, 
they  were  only  covered  by  the  pia  mater  and  arachnoid  membrane, 
and  that  at  the  under  surface  only. 

1630.  The  latter  membrane,  however,  at  the  foremost  part, 
forms,  around  them,  a  sheath  which  accompanies  them  into  the  op- 
tic foramen,  and  is  then  reflected  over  the  dura  mater,  which  also 
furnishes  them  with  a  fibrous  canal,  which  we  have  already  de- 
scribed (1559).  In  passing  through  the  optic  holes,  they  bend 
slightly  at  an  obtuse  angle,  and  become  of  smaller  diameter.  At 
their  entrance  into  the  orbit,  they  are  surrounded  by  the  posterior 
extremities  of  the  four  recti  muscles  of  the  eye,  from  the  fleshy 
bodies  of  which  they  are  separated  by  a  considerable  mass  of  adi- 
pose cellular  tissue,  in  which  are  found  immersed  the  ciliary 
nerves  and  vessels,  and  the  ophthalmic  ganglion.  During  their 
passage  in  this  cavity,  the  optic  nerves  describe  a  slight  curvature, 
of  which  the  convexity  is  directed  outwards.  On  arriving  at  the 
posterior,  internal,  and  inferior  parts  of  the  eye,  they  experience  a 
manifest  contraction,  traverse  the  sclerotic  and  choroid  mem- 
branes, and  terminate  at  the  middle  of  the  retina  by  a  truncated 
extremity. 

1631.  Until  their  union,  the  optic  nerves  are  soft  and  en- 
tirely pulpy ;  they  present  at  their  surface  no  trace  of  strise  or 
cineritious  substance ;  they  generally  only  present  sopie  aper- 
tures which  are  traversed  by  blood-vessels.  Beyond  theiip  com- 
missure, they  become  denser  and  firmer.  Fyom  the  optic  hole 
to  their  termination,  they  are  surrounded  by  aij  exterior  neu- 
rilema, very  distinct  from  the  meningeal  sheath,  with  which 
they  are,  however,  connected  by  small  laminar  prolongations. 
This  neurilema  is  thicker,  stronger,  and  whiter  than  that  of  the 
other  nerves ;  from  its  internal  surface  there  are  detached  pro- 
longations in  the  form  of  partitions,  which  seem  to  divide  the  inte- 
rior of  the  nerve  into  a  great  number  of  small  canals  filled  with 
white  substance.  The  optic  nerve  is  not,  therefore,  like  the  other 
nerves,  formed  of  an  assemblage  of  filaments  united  into  a  cord,  and 
its  structure  may  be  very  well  seen  by  leaving  it  to  macerate  foy 
some  time  in  a  solution  of  corrosive  sublimate,  and  by  washing  with 
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a  solution  of  potass  the  parenchyma,  obtained  by  this  means, 
which  must  be  quickly  dried  after  the  two  ends  have  been  tied 
with  a  thread. 

By  means  of  the  microscope,  M.  Bauer  found  that  the  fibres, 
whose  assemblage  constitutes  the  optic  nerve,  are  composed  in  a 
great  measure  of  very  minute  globules,  whose  diameter  varies 
from  5^^oo  to  5^00  of  an  inch.  These  globules  resemble  those  of 
the  blood  deprived  of  their  envelope  of  colouring  matter,  and  are 
united  together  by  a  gelatinous  substance,  very  soluble  in  water  and 
perfectly  transparent. 

1632.  Besides  these  peculiarities  of  structure,  the  optic  nerve  is 
further  distinguished  from  all  others,  by  the  circumstances,  that  it 
is  enveloped  by  the  dura  mater  to  the  place  of  its  termination,  that 
it  unites  with  its  fellow,  and  that  a  little  before  terminating  it  pre- 
sents a  contraction. 

OF  THE  THIRD  PAIR  OF  NERVES. 

(Nervi  oculo-motorii). 

1633.  These  nerves  issue*'  from  the  crura  cerebri,  towards  their 
inner  edge,  and  receive  filaments  from  the  substantia  perforata  me- 
dia (1506).  At  their  origin  the  filaments  of  the  third  pair  are 
very  soft,  and  break  with  the  greatest  ease.  It  may,  however,  with 
proper  care,  be  discovered  that  they  are  arranged  in  a  line  which 
follows  nearly  the  direction  of  the  crura  ;  that  the  posterior  are  the 
longest,  and  that  most  of  them  may  be  followed  under  the  cerebral 
protuberance,  as  far  as  the  central  black  spot  of  the  crura. 

1634.  By  their  union,  these  filaments  form  a  flat  cord,  which  is 
closely  embraced  by  the  posterior  cerebral  and  superior  cerebellar 
arteries.  Presently  this  cord  contracts  and  becomes  rounded,  ac- 
quires more  consistence,  and  is  enveloped  by  a  neurilema  and  by 
the  arachnoid  membrane.  Free  at  the  under  part  of  the  brain,  it 
proceeds  obliquely  forwards  and  outwards  to  the  point  which  the 
tentorium  cerebelli  forms  anteriorly.  There,  it  is  lodged  in  a  canal 
formed  in  the  outer  wall  of  the  cavernous  sinus  of  the  dura  mater 
(1562),  at  the  entrance  of  which  it  is  left  by  the  arachnoid  mem- 
brane, which  forms  a  cul-de-sac.  It  thus  arrives  at  the  sphenoidal 
fissure,  being  only  separated  from  the  internal  carotid  artery  by  a 
thin  lamina  of  cellular  tissue.  In  this  part  of  its  course,  that  is  to  say, 
from  its  entrance  under  the  dura  mater,  this  nerve  is  situated  inter- 
nally of  and  above  the  nerve  of  the  fourth  pair,  and  the  ophthalmic 
branch  of  the  fifth ;  but  under  the  anterior  clinoid  process,  it  is,  in 

•  It  is  to  be  observed  that  we  employ  this  and  similar  expressions  for  the  purpose 
of  accommodating  ourselves  to  the  language  generally  adopted,  for  it  now  appears 
demonstrated  that  the  nerves  isolated  from  the  spinal  marrow  and  brain,  are,  on 
the  contrary,  in  consequence  of  a  concentric  march,  inserted  into  the  tissue  of  these 
latter  parts. 
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its  turn,  covered  by  these  two  nerves,  which  cross  it  obliquely,  and 
become  internal  with  respect  to  it. 

1635.  A  little  before  passing  through  the  sphenoidal  fissure,  it 
divides  into  two  branches,  a  superior  and  an  inferior,  which  tra- 
verse the  dura  mater,  and  penetrate  into  the  orbit  by  the  broadest 
part  of  that  fissure,  passing  between  the  two  portions  of  the  poste- 
rior extremity  of  the  rectus  externus  oculi,  along  with  the  nerve  of 
the  sixth  pair  and  the  nasal  branch  of  the  ophthalmic  nerve,  to 
which  they  are  united  by  cellular  tissue. 

1636.  Superior  Branch.  It  directs  itself  forwards  and  a  little 
inwards,  passes  above  the  optic  nerve  and  the  nasal  branch,  imme- 
diately proceeds  to  the  inferior  surface  of  the  rectus  superior  oculi, 
and  furnishes  it  with  a  great  number  of  divergent  filaments.  Ano- 
ther filament,  a  little  smaller,  follows  the  inner  edge  of  this  muscle, 
or  even  traverses  it  to  be  spread  out  in  the  levator  palpebrae  supe- 
rioris.  This  branch  also  receives  one  or  two  small  twigs  of  the  na- 
sal nerve. 

1637.  Inferior  Branch.  Much  larger  than  the  preceding,  it 
advances  between  the  lower  and  outer  part  of  the  optic  nerve  and 
the  rectus  inferior  oculi,  and,  after  a  passage  of  a  few  lines,  di- 
vides into  three  twigs  :  1st,  an  iwwer,  the  largest,  which  proceeds 
obliquely  to  the  origin  of  the  rectus  internus  oculi,  in  the  substance 
of  which  it  is  expanded  ;  2dly,  a  middle  twig,  much  shorter  and 
smaller,  which  proceeds  directly  forwards,  and  ramifies  in  the  rec- 
tus inferior ;  3dly,  an  outer.,  much  longer  and  more  slender  than 
the  other  two,  which,  at  its  origin,  gives  off  a  short  and  flat  filament, 
ascending  on  the  outside  of  the  optic  nerve,  and  going  to  be  united 
to  the  posterior  part  of  the  ophthalmic  ganglion,  and  then  pro- 
ceeds between  the  rectus  inferior  and  rectus  externus,  without 
furnishing  them  with  any  filament,  passes  under  the  ball  of  the 
eye,  and  at  length  penetrates  nearly  at  a  right  angie  into  the  obli- 
quus  inferior,  near  its  tendon. 

]  638.  This  nerve,  which  has  nothing  peculiar  in  its  structure, 
gives  motion  to  all  the  muscles  of  the  eye,  excepting  the  rectus  ex- 
ternus and  obliquus  superior.  It  communicates  with  the  ophthal- 
mic ganglion. 


OF  THE  NERVES  OF  THE  FOUllTH  PAIR. 

{Nervi  Pathetici  seu  Trochleares). 

1639.  These  nerves  are  the  most  slender  of  all  those  furnished 
by  the  brain.  Their  origin  is  perceived,  sometimes  higher,  some- 
times lower,  behind  the  posterior  pair  of  the  tubercula  quadrige- 
mina  (testes),  on  the  lateral  parts  of  the  valvula  Vieussenii  (1513). 
The  number  of  their  roots  varies  from  one  to  four,  and  is  not  al- 
ways the  same  on  both  sides.  Sometimes  the  roots  of  one  of  the 
nerves  are  united  to  those  of  the  opposite  nerve  by  a  transverse 
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band ;  sometimes  they  are  not  even  on  the  same  level.     They  are 
soft  and  destitute  of  neurilema,  and  break  with  the  greatest  faci- 

1640.  They  unite  almost  immediately  into  a  single,  very  thin, 
rounded,  strong  cord,  which  descends  outwards  and  forwards,  turns 
over  the  crura  cerebri,  between  the  cerebrum  and  cerebellum, 
passes  above  the  arachnoid  membrane  and  along  the  small  circum- 
ference of  the  tentorium  cerebelli,  and  arrives  at  the  posterior  cli- 
noid  process.  There  it  enters  a  canal  which  the  dura  mater  fur- 
nishes it  (1561),  is  abandoned  by  the  arachnoid  membrane,  which 
is  reflected  over  the  latter,  and  is  separated  internally  from  the  ca- 
vernous sinus  by  the  thin  cellular  lamina  which  also  separates  the 
preceding  from  it.  From  being  at  first  horizontal  and  placed  be- 
neath the  latter  and  above  the  ophthalmic  branch,  it  changes  its 
direction  near  the  sphenoidal  fissure,  and  ascends  obliquely  above 
the  third  pair  along  with  the  ophthalmic  branch,  on  the  inner  side 
of  which  it  proceeds.  It  then  penetrates  into  the  orbit  through  the 
widest  part  of  the  sphenoidal  fissure,  passing  through  the  dura 
mater.  On  arriving  in  the  orbit  it  proceeds  forwards,  along  with 
the  frontal  twig  of  the  ophthalmic  nerve,  above  the  rectus  oculi 
superior  and  levator  palpebrae  superioris,  and  beneath  the  perios- 
teum. Lastly,  it  directs  itself  inwards,  passes  into  the  middle  part 
©f  the  obliquus  oculi  superior,  after  sensibly  increasing  in  size,  and 
terminates  entirely  in  it,  dividing  into  several  filaments. 


or  THE  NERVES  OF  THE  FIFTH  PAIR,  OR  TRIFACIAL  NERVES. 

{Nervi  quinti  cerebri). 

1641.  The  first  origin  of  these  nerves  occurs  at  the  medulla  ob- 
longata, between  the  olivary  and  restiform  bodies.  It  is  a  bundle 
of  white  fibres  which  ascends  outwards  in  the  substance  of  the  ce- 
rebral protuberance,  above  the  posterior  part  of  the  pons  Varolii 
(1512),  receives  in  this  course  a  considerable  number  of  new  white 
fibres,  is  thus  increased  in  size,  and  seems  henceforth  divided  into 
three  branches.  Arrived  at  the  outer  and  lower  part  of  the  crura 
of  the  cerebellum,  near  the  outer  edge  of  the  protuberance,  it  be- 
comes free,  leaves  the  encephalon,  and  forms  a  large  flat  cord,  com- 
posed of  a  great  number  of  distinct  and  parallel  filaments,  envelop- 
ed each  with  a  neurilema  which  gives  them  more  solidity  and  den- 
sity. 

1642.  On  examining  all  these  small  nervous  filaments  with 
great  care,  it  is  seen  that  those  occupying  the  centre  of  the  cord, 
receive  the  neurilema  later  than  those  situated  at  the  circumfe- 
rence. There  results  from  this  that  they  must  break  at  unequal 
distances ;  hence  it  is  that  on  detaching  the  trunk  of  the  trifacial 
nerve  from  the  place  where  it  becomes  free,  there  occurs  on  the 
surface  of  the  brain,  at  the  point  which  it  occupied,  a  sort  of 
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whitish  mammilla,  which  seemed  to  be  concealed  in  the  interior  of 
the  nerve,  but  which  is  nothing  else  than  the  solution  of  continuity 
of  the  filaments  which  compose  it,  and  not,  as  Bichat  thinks,  a  par- 
ticular tubercle. 

1643.  Be  this  as  it  may,  these  filaments,  the  number  of  which 
varies  from  seventy  to  eighty  or  a  hundred,  are  evidently  separated 
into  two  parcels  by  cellular  laminae  or  blood  vessels.  The  ante- 
rior and  inner  is  formed  of  five  or  six  larger,  softer  and  whiter 
filaments,  placed  beneath  the  others,  and  not  contributing  by  their 
rupture,  to  the  formation  of  the  mammilla  mentioned  above  (1642). 
The  other  bundle,  which  is  situated  posteriorly  and  externally, 
contains  the  rest  of  the  filaments,  and  advances  outwards  as  far  as 
the  extremity  of  the  upper  edge  of  the  petrous  bone,  where  it  en- 
ters a  canal  furnished  by  the  dura  mater  (1561),  about  five  lines 
long  anteriorly  and  only  three  behind,  in  which  the  arachnoid 
membrane  soon  leaves  it,  forming  a  cul-de-sac.  It  thus  arrives  in 
the  internal  temporal  fossa,  after  being  much  flattened  in  passing 
over  the  upper  edge  of  the  petrous  process,  which  presents  a  de- 
pression for  lodging  it.  Its  filaments  then  cease  to  be  parallel ; 
they  separate  from  each  other  without  interlacing  or  anastomosing 
with  each  other,  as  happens  in  the  course  of  other  nerves,  and  all 
terminate  in  a  depressed,  semilunar  gangliform  plexus,  {Gasseriavi 
ganglion),  which  is  of  a  grayish  colour,  concave  behind  for  receiving 
them,  flat  beneath,  where  it  rests  upon  the  base  of  the  skull,  and  a 
little  concave  above.  This  sort  of  ganglion  adheres  intimately  to  the 
dura  mater,  without  its  being  certain  that  it  furnishes  filaments  to 
it.  Its  tissue  seems  formed  of  a  net-work  of  inextricable  fibres,  in 
which  its  original  filaments  are  so  intimately  confounded  together 
that  they  cannot  be  followed. 

1644.  The  anterior  edge  of  this  gangliform  body  or  plexus  is 
convex.  There  successively  arise  from  it,  from  before  backwards, 
three  nervous  trunks,  viz.  :  1st,  The  ophthalmic  nerve,  less  vo- 
luminous, and  lodged  in  the  outer  wall  of  the  cavernous  sinus  ; 
2dly,  The  superior  maxillary  nerve,  larger  and  issuing  by  the  fora- 
men rotundum  of  the  sphenoid  bone ;  3dly,  The  inferior  maxillary 
nerve,  larger  still  and  escaping  by  the  foramen  ovale  of  the  same 
bone. 

1645.  The  first  bundle,  which  is  formed  by  the  five  or  six  white 
filaments,  and  does  not  enter  into  the  ganglion,  passes  in  an  isolat- 
ed manner  beneath  it,  and  joins  the  inferior  maxillary  nerve. 


OF  THE  OPHTHALMIC  NERVE. 

(^Primus  ramus  quinti  nervi). 

1646.  This  is  the  smallest  of  the  three  branches  furnished  by 
the  fifth  pair ;  it  is  also  that  which  deviates  least  from  the  original 
direction  of  the  trunk  which  gave  rise  to  it.     It  proceeds  from  be- 
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hind  forwards,  from  within  outwards,  and  from  below  upwards, 
under  the  dura  mater,  in  the  outer  wall  of  the  cavernous  sinus, 
from  which  it  is  separated,  like  the  third  pair,  and  the  fourth  by 
distinct  laminae  of  cellular  tissue.  From  being  at  first  placed  be- 
neath the  nerve  of  the  third  pair,  it  becomes  superior  and  in- 
ternal to  it,  as  we  have  already  said.  So  long  as  it  is  contained 
within  the  cranium,  it  has  a  grayish  tint,  a  very  decided  plexiform 
appearance,  and  an  uneven  surface.  Before  arriving  at  the  sphe- 
noidal fissure,  through  which  it  passes  to  the  orbit,  it  receives  a 
filament  from  the  superior  cervical  ganglion,  and  then  divides  into 
three  twigs  which  perforate  the  dura  mater  separately.  Of  these 
twigs,  one  is  external,  the  lachrymal  nerve  ;  another  superior,  the 
frontal  nerve ;  and  the  last  internal,  the  nasal  nerve. 

1647.  Of  the  lachrymal  nerve.  {Nervus  lacrymalis).  This  is 
the  smallest  of  the  three.  Separated  from  the  ophthalmic  nerve 
when  it  changes  its  direction  to  ascend  above  the  third  pair,  it  im- 
mediately enters  a  canal  of  a  few  lines  long,  furnished  to  it  by  the 
dura  mater  to  which  it  firmly  adheres.  It  is  directed  outwards 
and  forwards,  enters  the  orbit,  and  proceeds  along  its  outer  wall, 
between  the  periosteum  and  the  abductor  oculi,  as  far  as  the 
lachrymal  gland  and  the  upper  eyelid. 

1648.  In  this  course  it  gives  off  a  posterior  or  spheno-mawillary 
filament,  which  anastomoses  with  a  filament  of  the  superior  maxil- 
lary nerve  towards  the  anterior  extremity  of  the  infra-orbitar  fissure, 
and  an  anterior  or  malar  filament,  which  enters  a  canal  in  the  ma- 
lar bone,  and  emerges  upon  the  cheek,  where  it  anastomoses  with 
a  filament  of  the  facial  nerve.  The  latter  filament,  and  sometimes 
both,  traverse  the  lachrymal  gland  before  issuing  from  the  orbit. 

1649-  When  the  lachrymal  nerve  has  arrived  at  the  gland  of 
the  same  name,  it  is  situated  upon  its  internal  surface,  and  fur- 
nishes it  with  three  or  four  filaments  which  are  distributed  in  its 
tissue,  or  emerge  from  it  to  pass  into  the  tunica  conjunctiva. 

1650.  Lastly,  the  nerve  proceeds  inwards  beyond  the  gland, 
behind  the  aponeurosis  of  the  levator  palpebr^  superioris,  and  ter- 
minates by  a  great  number  of  filaments  in  the  upper  eyelid. 

1651.  Of  the  Frontal  Nerve,  {nervus  frontalis).  Larger  than 
the  other  two  branches  of  the  ophthalmic  nerve,  it  separates  from 
the  common  trunk  later  than  the  preceding,  enters  the  orbit  be- 
tween the  periosteum  and  the  posterior  extremity  of  the  rectus 
oculi  superior,  proceeds  obliquely  forwards  and  outwards,  in  the  di- 
rection of  the  axis  of  the  orbit,  and  passes  above  the  levator  pal- 
pebrae  superioris,  where  it  divides  into  two  twigs,  an  inner  and 
smaller,  and  an  outer  and  larger.  Sometimes,  however,  their  size 
is  the  same.  The  internal  frontal  branch,  (nervus  supi'a- 
trochlearis),  runs  a  little  inwards  towards  the  cartilaginous  pulley 
of  the  obliquus  superior  oculi,  and  furnishes  at  first  a  filament 
which  descends  to  anastomose  by  arches  with  a  filament  of  the 
nasal  nerve.  It  then  gives  off  at  the  level  of  the  cartilaginous 
pulley  itself,  several  other  twigs  which  proceed  from  within  out- 
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wards  into  the  upper  eye-lid,  in  the  substance  of  which  they  fre- 
quently anastomose  by  arches  with  those  which  terminate  the 
lachrymal  nerve ;  sometimes  these  anastomoses  are  not  visible. 
Several  of  these  same  filaments  also  lose  themselves  in  the  anterior 
surface  of  the  corrugator  supercilii  and  frontalis  muscles.  One  of 
them  penetrates  into  the  frontal  sinuses  by  an  aperture  of  its  own, 
and  is  distributed  to  the  membrane  by  which  they  are  lined ;  but 
the  nerve,  continuing  its  course,  issues  from  the  orbit  between  the 
pulley  of  the  obliquus  oculi  superior  and  the  supra-orbitar  hole,  is 
reflected  from  below  upwards,  ascends  behind  the  corrugator  su- 
percilii and  frontalis  muscles,  gives  filaments  to  their  posterior  sur- 
face, and  ends  by  expanding  in  the  subcutaneous  cellular  tissue 
towards  the  top  of  the  head.  The  external  frontal  branch  pro- 
ceeds directly  forwards,  passes  through  the  supra-orbitar  hole,  and 
most  commonly  gives  off  immediately  a  filament  which  directs  it- 
self transversely  outwards,  subdivides  in  the  upper  eye-lid,  anasto- 
moses with  those  of  the  facial  nerve,  and  ascends  behind  the  cor- 
rugator supercilii.  Another  filament  separates  from  it  at  the  same 
level,  and  passes  transversely  to  the  root  of  the  nose,  where  it  ap- 
pears to  unite  with  a  filament  of  the  internal  frontal  nerve.  In 
the  interior  of  the  supra-orbitar  foramen,  sometimes  sooner,  the 
nerve  itself  divides  into  two  ramifications  which  are  reflected  over 
the  forehead,  behind  the  corrugator  supercilii,  and  subdivide  into 
a  great  number  of  deep  and  superficial  filaments.  The  former 
are  distributed  in  the  corrugator  supercilii  and  frontalis  muscles 
and  integuments.  The  latter,  which  are  much  longer,  extend  over 
the  top  of  the  head,  as  far  as  the  occiput,  anastomose  internally  with 
those  of  the  opposite  side,  externally  with  those  of  the  facial  nerve, 
posteriorly  with  those  of  the  first  cervical  nerves.  They  only  be- 
come superficial  after  perforating  the  epicranial  aponeurosis. 

1652.  Of  the  Nasal  Nerve^  {nervus  naso-ocularis).  More  volumi- 
nous than  the  lachrymal,  but  smaller  than  the  frontal,  it  penetrates 
into  the  orbit  between  the  two  posterior  attachments  of  the  abductor 
oculi,  situated  internally  of  the  third  pair,  and  above  the  sixth 
nerve.  From  thence  it  proceeds  obliquely  inwards,  forwards, 
and  a  httle  upwards,  ascends  between  the  optic  nerve  and  the  at- 
toUens  oculum,  gains  the  inner  wall  of  the  orbit  under  the  obli- 
quus superior  oculi,  and  divides  into  two  secondary  twigs  in  the 
midst  of  a  great  quantity  of  adipose  cellular  tissue.  Frequently, 
before  entering  the  orbit,  this  nerve  receives  a  filament  from  the 
superior  cervical  ganglion.  On  entering  it,  it  gives  off'  a  slender 
filament,  about  six  lines  in  length,  which  runs  along  the  optic 
nerve  externally,  and  proceeds  to  the  upper  and  back  part  of  the 
ophthalmic  ganglion,  after  having  communicated  by  one  or  two 
small  twigs  with  the  upper  branch  of  the  third  pair  (16'36).  In 
passing  above  the  optic  nerve,  the  nasal  nerve  produces  two  or 
three  ciliary  filaments,  which  are  distributed  to  the  ball  of  the  eye, 
as  we  shall  subsequently  point  out. 
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It  is  opposite  the  middle  of  the  inner  wall  of  the  orbit  that  the 
nasal  nerve  undergoes  its  last  division.  The  two  branches  which 
result  from  it  are  of  equal  size.  One,  internal  and  posterior,  pene- 
trates into  the  nasal  fossae ;  the  other  is  anterior,  and  distributed 
externally  of  the  orbit. 

1653.  Internal  Nasal  Branch,  (nervus  nasalis.)  Its  course 
is  very  remarkable.  Accompanied  by  a  small  artery,  it  passes  into 
the  internal  and  anterior  orbitar  hole,  directs  itself  inwards  and  up- 
wards in  the  canal  of  which  that  hole  is  the  aperture,  issues  from 
it  to  enter  the  cranium  under  the  dura  mater,  which  covers  it,  and 
keeps  it  down  in  a  bony  groove,  until  it  reaches  the  sides  of  the 
crista  galli. — There,  it  penetrates,  without  having  furnished  any 
filament  to  the  dura  mater,  and  without  anastomising  with  the  ol- 
factory nerve,  into  a  small  fissure  which  exists  at  the  anterior  part 
of  the  ethmoid  grooves,  and  thus  reaches  the  vault  of  the  nasal  fos- 
sae, where  it  increases  in  size  and  subdivides  into  two  filaments, 
the  one  internal  and  the  other  external. 

The  first  descends  over  the  anterior  part  of  the  septum  between 
the  two  laminae  of  the  pituitary  membrane.  After  a  short  passage 
it  divides  into  two  other  filaments ;  one  of  these  is  very  thin,  and 
descends  upon  the  posterior  surface  of  the  nasal  bone,  lodged  in  a 
bony  groove,  or  even  a  true  canal,  which  commences  at  the  nasal 
spine  of  the  frontal  bone.  It  then  emerges  between  the  ossa  nasi 
and  the  lateral  portion  of  the  nasal  cartilage,  increases  in  size  and 
solidity,  a,nd  ramifies  in  the  integuments  of  the  lobe.  The  other, 
which  is  a  little  stronger,  descends  upon  the  pituitary  membrane, 
until  opposite  the  edge  of  the  septum,  and  terminates  near  its  base. 

The  second  furnishes,  almost  at  its  commencement,  a  filament 
which  enters  into  a  bony  canal  formed  behind  the  nasal  bone,  or  on 
the  nasal  spine  of  the  frontal  bone.  It  emerges  beneath  the  mem- 
brane inferiorly,  where  it  passes  through  one  of  the  small  holes  ob- 
served on  these  bones,  to  terminate  in  the  skin.  Afterwards  there 
are  seen  to  arise  two  or  three  other  filaments,  which  descend  to  the 
anterior  part  of  the  outer  wall  of  the  nasal  fossae  as  far  as  the  in- 
ferior turbinated  bone.  Sometimes  one  of  them  is  contained  in  a 
bony  canal. 

I  have  not  been  able  to  meet  with  the  filaments,  which  several 
anatomists  describe  as  coming  from  the  internal  nasal  nerve,  in  the 
frontal  sinuses  and  ethmoid  cells. 

1654.  External  Nasal  Branch,  (Nervus  Infra-trochlearis). 
It  proceeds  in  the  original  direction  of  the  nerve,  along  the  inner 
wall  of  the  orbit,  and  on  arriving  beneath  the  cartilaginous  pulley 
of  the  obliquus  oculi  superior  muscle,  anatomoses  with  a  filament 
of  the  internal  frontal  nerve,  issues  from  the  orbit,  and  divides  in- 
to several  filaments  which  are  distributed  to  the  upper  eyelid,  where 
they  unite  with  the  filaments  of  the  internal  frontal  nerve  ;  to  the 
lower  eyelid,  where  they  meet  those  of  the  infra-orbitar  and  facial 
nerves ;  to   the   caruncula  lachrymalis ;  the  lachrymal  sac  i  the 
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back  of  the  nose,  where  they  frequently  anastomose  with  the  rami- 
fications of  the  first  division  of  the  preceding  branch  ;  the  pyrami- 
dahs  muscle,  and  the  skin. 
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(Ramus  Secundus  Quinti  Nervi.) 

1655.  Lai'ger  than  the  ophthalmic,  and  smaller  than  the  inferior 
maxillary,  the  superior  maxillary  nerve  arises  from  the  middle  part 
of  the  Gasserian  ganglion,  proceeds  forwards  and  a  little  outwards, 
and  penetrates  into  the  foramen  rotundum  of  the  sphenoid  bone,  to 
pass  into  the  spheno-maxillary  fossa  (366).  From  its  origin  to  this 
point,  the  nerve,  which  is  at  first  broad,  afterwards  contracts,  pre- 
sents a  triangular  form,  and  preserves  a  grayish  tint  and  very  ap- 
parent plexiform  disposition.  At  its  entrance  into  the  spheno-max- 
illary  fossa,  it  resembles  the  other  nerves ;  it  traverses  the  fossa 
horizontally,  passes  through  the  infra-orbitar  canal,  and  emerges  to 
be  expanded  upon  the  cheek. 

1656.  Orbitar  Twig.  In  traversing  the  foramen  rotundum  of 
the  sphenoid  bone,  sometimes  in  the  spheno-maxillary  fossa,  the 
superior  maxillary  nerve  furnishes  a  pretty  considerable  twig, 
which  directs  itself  forwards  and  upwards,  and  penetrates  into  the 
orbit  by  the  spheno-maxillary  fissure.  It  there  divides,  beneath 
the  depressor  oculi  muscle,  into  two  filaments.  One  of  these,  the 
malar,  first  anastomoses  with  the  lachrymal  nerve,  passes  through 
a  canal  of  the  cheek  bone,  is  distributed  to  the  orbicularis  palpe- 
brarum muscle  and  the  skin,  and  terminates  by  uniting  with  a  fil- 
ament of  the  facial  nerve.  The  other  filament,  the  temporal,  passes 
through  the  orbitar  portion  of  the  same  bone,  enters  the  temporal 
fossa,  communicates  with  a  branch  of  the  inferior  maxillary  nerve, 
ascends  obliquely  outwards  and  backwards,  pierces  the  temporal 
aponeurosis,  becomes  subcutaneous,  accompanies  the  superficial 
temporal  artery,  anastomoses  with  some  filaments  of  the  facial 
nerve,  and  loses  itself  in  the  skin  of  the  temples  and  the  top  of  the 
head. 

1657-  In  the  spheno-maxillary  fossa,  the  superior  maxillary 
nerve  receives  one  or  two  short  and  thick  twigs,  which  come  from 
the  spheno-palatine  ganglion,  and  proceed,  in  the  midst  of  adipose 
cellular  tissue,  from  above  downwards,  from  within  outwards,  and 
from  behind  forwards,  following  a  course  the  reverse  of  that  of  the 
nervous  trunk.  It  furnishes,  in  the  same  place,  the  posterior  and 
superior  dentar  branches,  of  a  pretty  considerable  size,  to  the 
number  of  three  or  four,  and  descending  upon  the  maxillary  tube- 
rosity, where,  after  several  flexuosities,  they  enter  into  apertures 
which  it  furnishes  for  them  (204).  These  apertures  transmit 
them  into  the  canals  formed  in  the  substance  of  the  bone, 
where  they  divide  into  several  filaments  which  descend  forwards  to 
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the  roots  of  the  last  three  or  four  molar  teeth.  One  of  these  fila- 
ments penetrates  into  the  maxillary  sinus  by  a  particular  orifice, 
follows  its  outer  wall,  and  anastomoses  with  a  twig  of  the  ante- 
rior dentar  nerve ;  another  of  them  does  not  enter  the  canals  of 
the  tuberosity,  but  turns  over  the  alveolar  margin,  and  is  distri- 
buted to  the  gums,  the  buccinator  and  pterygoideus  internus 
muscles. 

1658.  In  the  interior  of  the  infra-orbitar  canal,  the  nerve  of 
which  we  speak  furnishes  no  branch,  but  seems  divided  into  seve- 
veral  fasciculi  which  remain  connected  together  and  proceed  paral- 
lel to  each  other.  At  its  foremost  part,  however,  there  is  detach- 
ed inferiorly  a  pretty  considerable  twig  :  this  is  the  anterior  den- 
tar nerve^  which  descends  in  the  canal  of  the  same  name  (198), 
furnishes  to  the  mucous  membrane  of  the  maxillary  sinus  a  fila- 
ment which  anastomoses  with  one  of  the  posterior  dentar  nerves 
(1657)  and  divides  into  several  others,  which  have  each  their  par- 
ticular canal,  and  are  distributed  to  the  roots  of  the  incisors,  canine, 
and  first  two  molar  teeth  of  the  corresponding  side.  Sometimes 
these  nerves  creep  beneath  the  membrane  of  the  sinus,  and  fur- 
nish it  with  some  very  slender  filaments.  They  also  give  some 
ramifications  to  the  pituitary  membrane  covering  the  inferior  tur- 
binated bone,  which  have  particular  canals. 

1659.  Infra-orbitar  Twigs.  They  issue  from  the  infra-orbitar 
hole,  behind  the  levator  labii  superioris,  to  which  they  give  some 
very  delicate  ramifications ;  they  result  from  the  expansion  of  the 
superior  maxillary  trunk  itself.  Their  number  is  indeterminate, 
but  always  considerable.  They  separate  from  each  other  in  a  ra- 
diating manner,  and,  by  their  anastomoses  with  one  another  and 
with  the  facial  and  buccal  nerves,  constitute  a  kind  of  plexus  be- 
tween the  prominence  of  the  cheek  and  the  nose.  Of  these  twigs, 
some,  the  superior  or  palpebral,  which  are  few  in  number,  are  dis- 
tributed to  the  lower  eyelid,  the  orbicularis  palpebrarum  and  pyra- 
midalis  nasi  muscles,  the  integuments  of  the  cheek,  the  caruncula 
lachrymalis  and  the  lachrymal  sac,  anastomosing  with  the  filaments 
of  the  external  nasal  nerve,  (1654)  the  facial  nerve,  and  sometimes 
those  of  the  lachrymal  nerve  which  have  traversed  the  cheek  bone  ; 
others,  the  inferior  or  labial,  which  are  more  numerous  and  larger, 
furnish  ramifications  to  the  levator  labii,  levator  anguli  oris,  and  or- 
bicularis oris  muscles,  and  to  the  skin,  as  well  as  to  the  mucous 
follicles  of  the  lips.  Others  again,  the  internal  or  nasal,  are  ex- 
panded over  the  back  and  wing  of  the  nose,  in  the  levator  labii  su- 
perioris alseque  nasi,  triangularis  nasi,  and  depressor  aloe  nasi 
muscles,  around  the  aperture  of  the  nostrils,  and  communicate  with 
filaments  of  the  internal  nasal  nerve  (1653).  The  last,  or  external 
twigs  are  distributed  to  the  two  zygomatic  muscles,  the  levator  an- 
guli oris,  and  the  skin.  They  form  anastomoses  with  the  twigs  of 
the  facial  nerve. 
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OF  THE  INFERIOR  MAXILLARY  NERVE. 

{Ramus  Tertius  Quinti  Nervi.) 

1660.  This  branch  is  the  largest  of  those  of  the  fifth  pair  ;  but 
its  course  within  the  skull  is  shorter  than  that  of  the  others.  Pro- 
ceeding outwards  and  forwards,  it  issues  from  the  cranium  by  the 
foramen  ovale  of  the  sphenoid  bone,  and  is  composed  of  ttvo  dis- 
tinct portions.  Of  these  portions  the  outer  and  larger,  which  is 
plexiform,  triangular  and  flattened,  comes  from  the  Gasserian  gang- 
lion ;  the  other,  which  is  concealed  by  this  portion,  is  formed  by 
the  larger  white  filaments  of  which  we  have  spoken  (1643),  and  is 
composed  of  parallel  filaments,  not  united  into  a  plexus.  These 
two  portions  issue  separately  through  the  foramen  ovale,  and  only 
unite  in  the  zygomatic  fossa,  where  the  small  portion  becomes  an- 
terior, and  appears  to  be  particularly  continued  into  the  buccal 
and  one  of  the  deep  temporal  twigs. 

1661.  Arrived  in  the  zygomatic  fossa,  between  the  sphenoid 
bone  and  the  pterygoideus  externus  muscle,  the  inferior  maxillary 
nerve  divides  into  two  principal  trunks.  One,  which  is  superior 
and  external,  gives  rise  to  the  deep  temporal,  masseteric,  buccal 
and  pterygoid  twigs.  The  other,  which  is  inferior  and  internal,  is 
larger,  and  furnishes  the  inferior  dentar,  lingual  and  auricular 
twigs. 

1662.  Deep  Temporal  Branches  ( Nervi  tempor ales  profundi). 
They  are  commonly  two,  and  sometimes  three  in  number ;  in  some 
subjects  there  is  only  one.  They  arise  separately  or  by  a  common 
trunk.  However  this  may  be,  one  of  them,  the  anterior,  which  is 
sometimes  furnished  by  the  buccal  nerve,  proceeds  forwards  into 
the  deepest  part  of  the  temporal  fossa,  after  being  for  some  time 
prolonged  horizontally  between  the  pterygoideus  externus  and 
the  upper  wall  of  the  zygomatic  fossa.  The  other,  which  is  pos- 
terior, sometimes  arises  from  the  masseteric  nerve,  follows  at  first 
the  same  course,  but  presently  becomes  more  superficial.  Both 
turn  over  the  temporal  bone  to  ascend  between  the  temporal 
muscle  and  the  fossa  of  the  same  name,  and  subdivide  into  a  great 
number  of  filaments  which  lose  themselves  in  the  substance  of  that 
muscle,  or  anastomose  together  or  with  ramifications  of  the  facial 
nerve,  by  means  of  small  apertures  with  which  its  aponeurosis  is 
perforated.  The  anterior  twig  anastomoses  moreover  with  the 
lachrymal  nerve  (1648),  and  with  a  filament  of  the  orbitar  twig 
of  the  superior  maxillary  nerve  (1656)  which  traverses  the  cheek- 
bone. 

1663.  Masseteric  Branch  {Nervus  Massetericus).  Situated 
behind  the  preceding  twigs,  it  is  nearly  of  the  same  size  as  they, 
and  also  proceeds  at  first  horizontally  outwards  and  backwards  be- 
tween the  pterygoideus  externus  and  the  upper  wall  of  the  zygo- 
matic fossa,  before  the  transverse  root  of  the  zygomatic  process. 

3 


464  ORGANS  OF  SENSATION. 

It  then  traverses  the  sigmoid  notch  of  the  inferior  maxillary  bone, 
between  the  temporal  muscle  and  the  neck  of  the  condyle  of  the 
jaw,  gives  some  filaments  to  the  articulation  of  the  jaw,  places  it- 
self at  the  inner  surface  of  the  masseter  muscle,  furnishes  it  with 
some  filaments  posteriorly,  and  at  length  loses  itself,  by  several 
other  filaments,  in  the  middle  part  of  that  muscle,  without  ever 
descending  to  its  inferior  insertion. 

1664.  Buccal  Branch  {Nervus  Buccinatorius).  More  volu- 
minous than  the  preceding,  it  sometimes  arises  by  a  common  trunk 
with  the  anterior  deep  temporal  nerve  (1662),  but  directs  itself 
from  its  origin  forwards  and  downwards,  passes  between  the  two 
pterygoid  muscles,  and  gives  some  filaments  to  the  outer  and  to 
the  temporal  muscle.  It  then  places  itself  between  the  pterygoideus 
internus  and  the  ramus  of  the  jaw,  and  passes  between  the  coro- 
noid  process  and  buccinator  muscle,  on  which  it  divides  into  seve- 
ral filaments,  after  proceeding  some  time  without  dividing,  and  be- 
coming more  and  more  superficial.  All  its  filaments,  to  the  num- 
ber of  six  or  seven,  anastomose  frequently  with  each  other,  and 
come  only  from  the  inferior  side  of  the  nerve.  The  first  which  se- 
parate from  it  are  very  slender,  and  go  to  the  temporal  muscle  ; 
the  next  are  distributed  to  the  buccinator  and  levator  anguli  oris 
muscles,  and  the  skin  ;  the  last  go  as  far  as  the  commissure  of  the 
lips,  pass  under  the  depressor  anguli  oris,  and  lose  themselves  in 
its  vicinity.  Several  of  them  communicate  with  the  facial  and  in- 
fra-orbitar  nerves. 

1665.  Pterygoid  Branches.  There  are  frequently  two,  some- 
times however  only  one.  They  are  always  extremely  small  and 
slender.  At  first  deeply  concealed  between  the  pterygoid  and  cir- 
cumflexus  palati  muscles,  they  direct  themselves  downwards,  and 
terminate  in  the  pterygoideus  internus. 

1666.  Lingual  Branch  (Nervus  lingualis,  seu  gustatorius). 
A  little  smaller  than  the  inferior  dentar  nerve,  it  communicates 
with  it,  soon  after  its  origin,  by  a  short  but  pretty  thick  filament, 
which  leaves  between  it  and  that  nerve  an  interval  traversed  by 
the  internal  maxillary  artery.  Nearly  at  the  same  time  the  ner- 
vous filament,  known  by  the  name  of  Chorda  Tympani,  which 
arises  from  the  spheno-palatine  ganglion,  as  we  shall  presently 
show,  is  united  with  the  lingual  nerve,  beneath  the  glenoid  fissure, 
forming  a  very  acute  angle  above  ;  the  latter  nerve  is  sensibly  in- 
creased in  size  by  this  union.  Situated  at  first  between  the  ptery- 
goideus externus  and  circumflexus  palati  muscles  and  the  pharynx, 
this  nerve  afterwards  descends  obliquely  forwards  between  the 
pterygoideus  internus  and  the  ramus  of  the  inferior  maxillary  bone, 
then  enters  between  the  submaxillary  gland  and  the  mucous  mem- 
brane of  the  mouth.  It  then  passes,  along  with  Wharton's  duct, 
between  the  mylo-hyoideus  and  hyoglossus  muscles,  whence  it  goes 
to  the  inferior  and  lateral  part  of  the  tongue,  after  ascending  above 
the  sublingual  gland. 

1667-  In  this  course,  the  gustatory  nerve  gives  to  the  ptery- 
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goideUs  interntis  muscle  a  filament  which  occasionally  anasto- 
moses with  one  of  the  pterygoid  twigs  (1665).  It  furnishes  two 
or  three  twigs  to  the  tonsils  and  the  constrictor  pharyngis  su- 
perior. Farther  down,  there  are  detached  from  it  two  or  three 
others,  which  lose  themselves  in  the  posterior  and  internal  part 
of  the  gums.  Opposite  the  submaxillary  gland,  the  chorda 
tympani  leaves  it  to  enter  into  a  particular  ganglion,  which  is 
surrounded  by  a  very  small  complicated  nervous  plexus  with 
loose  meshes.  This  plexus  results  from  the  reticular  interlacing 
of  several  filaments,  which  arise  from  the  lingual  nerve,  and  from 
_^  the  ganglion  itselfj  whose  ramifications  penetrate  the  gland  on  all 
sid^s. 

1668.  Beyond  this  gland,  the  gustatory  nerve  sends  off  several 
filaments  which  descend  to  anastomose  with  those  of  the  hypoglos- 
sal nerve.  It  furnishes  four  or  five  to  the  sublingual  gland,  and 
about  as  many  to  the  anterior  part  of  the  gums,  and  to  the  mem- 
brane of  the  mouth.  Then  some  more  considerable  twigs  issue 
from  its  upper  edge,  and  pass  between  the  lingualis  and  genio- 
glossus  muscles,  to  be  distributed  in  the  tissue  of  the  tongue. 
Lastly,  it  continues  to  subdivide  in  this  organ,  as  far  as  its  point, 
and  ascends  towards  its  upper  surface  to  be  distributed  by  a  great 
number  of  fasciculate,  penicilliform  filaments,  folded  in  the  direc- 
tion of  their  length,  in  its  mucous  membrane.  SomxC  of  them  have 
been  traced  into  the  papillce  by  which  it  is  covered,  particularly  at 
its  fore  part. 

1669-  Inferior  Dentar  Branch  (Nerviis  madibulo-Iahialis). 
A  little  more  voluminous  than  the  preceding,  from  which  it  re- 
ceives a  filament  (1666),  it  descends  by  its  side,  at  first  betv/een 
the  two  pterygoid  muscles,  then  between  the  pterygoideus  inter- 
ims and  the  ram^is  of  the  jaw.  In  this  second  part  of  its  course^ 
It  IS  separated  from  the  pterygoideus  internus  and  lingual  nerve  hj 
tne  internal  lateral  ligament  of  the  temporo-maxillary  articulation 
(574). 

Arrived  near  the  middle  of  the  internal  surface  of  the  ramus  of 
the  jaw,  this  nerve  gives  off  a  twig  (nervus  mylo-hyoideiis),  which 
descends  forwards  in  a  groove,  formed  upon  that  bone,  in  which  it 
is  retained  by  a  fibrous  expansion  of  the  internal  lateral  ligament. 
It  is  accompanied  by  a  small  artery  and  vein.  After  emerging 
from  the  groove,  it  places  itself  between  the  maxillary  bone  and 
the  mylo-hyoideus  muscle,  gives  some  filaments  to  the  submaxil- 
lary gland,  approaches  the  chin,  separates  into  other  four  or  five 
filaments,  and  is  distributed  to  the  mylo-hyoideus,  genio-hyoideus 
and  digastricus  muscles. 

When  it  furnishes  this  twig,  the  dentar  nerve  itself  passes  into 
the  inferior  dentar  canal  (249)  along  with  an  artery  and  vein. 
It  passes  through  its  whole  extent,  furnishing  twigs  to  the  roots 
of  all  the  teeth,  from  the  last  large  to  the  first  small  molar 
inclusive  ;  but  opposite  the  mental  hole  (248)  it  divides  into  two 
branches  :  one  of  these,  the  smaller,  remains  in  the  substance  o£ 
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the  jaw,  and  is  distributed  to  the  roots  of  the  canine  teeth  and  in- 
cisors ;  the  other,  which  is  larger,  emerges  by  the  mental  hole,  and 
divides  into  a  great  number  of  filaments  which  are  distributed  to 
the  triangularis,  quadratus,  levator  menti,  buccinator  and  orbicu- 
laris oris  muscles,  and  anastomose  with  twigs  of  the  facial  nerve. 
Most  of  these  filaments  commence  by  ascending  between  the  mem- 
brane of  the  mouth  and  the  muscles.  Others  go  to  the  free  edge 
of  the  under  lip,  where  they  form  a  sort  of  plexus,  to  the  mucous 
follicles  which  occur  in  it,  and  the  skin  of  the  neighbouring  parts. 

1670.  Auricula!"  or  Superjicial  Temporal  Branch  {nervus  tempo- 
ralis superjicialis  sive  auricularis).  Its  origin  takes  place  sometimes 
by  a  single  root,  sometimes  by  two,  in  the  interval  of  which  the  middle 
meningeal  artery  passes.  It  then  winds  backwards  and  outwards 
between  the  condyle  of  the  jaw  and  the  auricular  canal,  and  there 
it  gives  off  two  filaments  which  anastomose  with  the  facial  nerve. 
Then,  covered  by  the  parotid  gland,  it  descends  deeply  before  that 
canal,  furnishes  a  filament  to  the  temporo-maxillary  articulation,  and 
gains  the  base  of  the  zygomatic  process,  after  giving  off  ramifica- 
tions to  the  deep  parts  of  the  ear,  and  especially  to  the  skin  of  the 
meatus  auditorius,  at  which  they  arrive  by  passing  between  its 
bony  and  its  fibro-cartilaginous  portions.  Several  of  them  spread 
a  little  farther  upon  the  external  ear.  It  then  divides  into  two  fila- 
ments, the  one  anterior,  the  other  posterior,  which  subdivide  and 
accompany  the  branches  of  the  temporal  artery,  and  are  spread  out 
in  the  integuments  of  the  temple,  forehead,  and  top  of  the  head, 
anastomosing  frequently  with  those  of  the  facial  nerve  and  of  the 
occipital  twig  of  the  third  cervical  nerve.  The  posterior  filament 
in  particular  sends  a  great  number  of  ramifications  to  the  external 
ear,  that  is  to  say,  to  the  helix  and  the  prior  auriculae  and  attolens 
auriculam  muscles. 


OF  THE  SIXTH  PAIR  OF  NERVES. 

(Nervus  sextus  sive  ahducens.) 

1671*  At  first  sight  this  nerve  would  seem  to  arise  from  the 
groove  which  separates  the  annular  protuberance  from  the  medullas 
oblongata ;  but  a  Httle  attention  shows  that  its  roots  are  situated 
beside  the  pyramidal  eminences,  along  which  they  ascend  as  far  as 
the  groove,  where  they  divide  into  two  distinct  bundles,  which  the 
last  fibres  of  the  protuberance  sometimes  cover,  and  which  quickly 
unite  a  little  more  anteriorly.  Each  of  these  bundles  is  composed 
of  two  or  three  filaments  placed  behind  each  other. 

I672.  The  nerve,  thus  formed,  is  intermediate  in  size  to  the 
fourth  and  third  pairs  of  nerves.  It  is  surrounded  by  neurUema 
from  the  point  where  it  appears  under  the  protuberance.  It  pro- 
ceeds forwards,  upwards  and  outwards,  along  the  basilar  groove, 
to  beneath  the  posterior  clinoid  process,  where  it  perforates  the 


OF    THE  FACIAL  NERVE.  467 

dura  mater  on  the  sides  of  the  quadrilateral  plate  of  the  sphenoid 
bone.  It  then  enters  the  cavernous  sinus,  in  the  interior  of 
which  it  is  accompanied  to  a  certain  distance  by  the  arachnoid 
membrane,  which  has  furnished  it  with  an  envelope  from  its  com- 
mencement. It  is  situated  externally  of  the  internal  carotid  artery, 
with  which  it, is  connected  by  a  pretty  dense  cellular  tissue,  and  is 
separated  from  the  blood  of  the  sinus  by  a  fold  of  the  internal  mem- 
brane of  the  latter.  In  the  sinus  itself,  it  is  directed  outwards  and 
downwards,  and  acquires  a  reddish  tint  and  a  somewhat  larger  vo- 
lume. In  passing  above  the  orifice  of  the  carotid  canal,  it  receives 
from  behind  forwards  two  or  three  grayish  and  soft  filaments  which 
come  from  the  superior  cervical  ganglion. 

1673.  The  nerve  of  the  sixth  pair  enters  into  the  orbit  by  the 
sphenoidal  fissure.  The  dura  mater  affords  it  a  particular  aperture 
above  that  of  the  ophthalmic  vein.  It  passes  between  the  two  pos- 
terior fasciculi  of  the  rectus  externus  of  the  eye,  along  with  the 
third  pair  and  nasal  nerves,  with  which  it  is  pretty  intimately  con- 
nected. Then,  prolonging  itself  along  the  occular  surface  of  that 
muscle,  it  loses  itself  entirely  in  its  substance  by  several  filaments 
which  penetrate  it  in  a  divergent  manner. 

OF  THE  SEVENTH  PAIR  OF  NervES. 
OF  THE  PORTIO  DURA  OF  THE  SEVENTH  PAIR. 

(Nervus  Facialis.) 

1674.  The  real  origin  of  this  nerve  is  distinguished  with  great 
difficulty,  and  it  cannot  be  distinctly  traced  from  a  remote  part 
of  the  spinal  marrow.  It  becomes  apparent  immediately  behind 
the  posterior  edge  of  the  annular  protuberance,  in  its  angle  of 
union  with  the  restiform  body,  some  lines  to  the  outside  of  the 
preceding,  one  line  only  before  the  portio  mollis.  It  forms  at 
first  a  flat,  very  white,  soft  cord,  not  enveloped  by  neurilema,  and 
adhering  for  some  time,  by  its  upper  edge,  to  the  crus  of  the  cere- 
bellum. Some  very  slender  filaments  then  join  it,  and  seem  to  be 
detached  from  the  portio  mollis.  Their  connexion  with  the  lat- 
ter nerve  is  seldom  evident,  but  they  always  form  a  distinct  origin 
between  those  of  the  two  nerves  themselves. 

1675.  After  becoming  free,  the  facial  nerve  is  invested  with  a 
neurilema,  and  continues  to  proceed  outwards,  upwards,  and  for- 
wards, in  a  sort  of  groove  on  the  portio  moUis,  with  which  it  pene- 
trates into  the  internal  auditory  canal,  but  afterwards  leaves  it  to 
pass  into  the  aqueduct  of  Fallopius  (180).  It  passes  through  this 
aqueduct  in  its  whole  extent,  and  issues  from  it  by  the  stylo-mas- 
toid  hole  to  be  spread  out  upon  the  face. 

1676.  Opposite  the  hiatus  Fallopii,  the  upper  filament  of  the 
vidian  nerve  is  applied  from  behind  forwards  upon  the  facial  nerve. 
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without  really  anastomosing  witli  it.  A  little  farther  on,  there  is 
detached  from  it  a  very  minute  filament  which  loses  itself  in  the  in- 
ternal muscle  of  the  malleus,  after  passing  through  a  small  aper- 
ture in  the  bone.  At  the  posterior  wall  of  the  cavity  of  the  tym- 
panum, another  filament,  still  smaller,  traverses  the  base  of  the 
pyramid,  and  throws  itself  into  the  muscle  of  the  stapes.  Still 
lower,  the  upper  branch  of  the  vidian  nerve  separates  from  it  anew^ 
descends  parallel  to  it  for  some  extent,  is  reflected  upwards  and 
outwards,  and  enters  the  cavity  of  the  tympanum  by  an  aperture 
situated  beneath  the  pyramid.  This  branch  then  takes  the  name 
of  Cliorda  tympani. 

1677-  ^^^  passing  through  the  stylo-mastoid  hole,  the  facial 
nerve  furnishes  several  twigs  which  go  to  the  neighbouring  parts, 
of  which  the  most  considerable  is  the 

1678.  Posterior  auricular  branch,  (nervus  auris  posteriory — 
It  descends  at  first  deeply  for  a  few  lines,  is  then  reflected  upon 
the  anterior  part  of  the  mastoid  process,  from  whence  it  is  directed 
behind  the  external  ear.  There  it  is  divided  into  two  filaments,  an 
anterior^  which  ramifies  upon  the  internal  surface  of  the  ear,  and 
gives  some  filaments  to  the  posterior  auricular  mviscle,  and  a  pos^ 
terior,  which  is  expanded  by  subdividing  upon  the  mastoid  process, 
and  in  the  occipitalis  muscle  and  the  neighbouring  integuments. 
These  ramifications  anastomose  with  those  of  the  cervical  plexus. 

The  other  twigs  which  the  facial  nerve  furnishes  at  the  same 
point,  are  the  following  : — 

1679.  Stylo-hyoid  branch,  (nervus  stylo-hyoideus).- — This  sends 
several  filaments  to  the  muscles  which  arise  from  the  styloid  pro- 
cess of  the  temporal  bone.  One  or  two  of  these  filaments  traverse 
the  stylo-hyoideus  muscle,  and  anastomose  with  the  filaments  of 
the  superior  cervical  ganglion. 

1680.  Infra-mastoid  branch,  {nervus  musculi  digastrici). — It 
passes  into  the  posterior  belly  of  the  digastric  muscle,  passes 
through  it  after  furnishing  it  with  some  filaments,  and  divides  into 
two  twigs.  One  of  these  ascends  inwards  behind  the  internal  ju- 
gular vein,  and  anastomoses  with  the  glosso-pharyngeal  nerve,  as 
it  issues  from  the  cranium.  The  other  descends  along  the  styloid 
process,  and  unites  with  the  superior  laryngeal  branch  of  the  pneu- 
mo-gastric  nerve. 

1681.  After  furnishing  these  three  branches,  the  trunk  of  the 
facial  nerve  itself  enters  into  the  parotid  gland,  where  it  is  at  first 
deeply  concealed,  but  whose  surface  it  approaches  by  descending 
obliquely  forwards.  After  a  passage  of  seven  or  eight  lines,  it  di- 
vides into  two  branches  :  a  superior  or  temporo-facial,  which  is 
larger,  and  an  inferior  or  cervico-facial,  which  is  smaller. 

1682.  Temporo-facial  branch,  {Ramus  major  sive  adscendens). 
It  proceeds  forwards,  into  the  substance  of  the  gland,  towards  the 
neck  of  the  condyle  of  the  jaw,  whose  direction  it  crosses,  behind 
which  it  sends  one  or  two  filaments  to  anastomose  with  those  of 
the  superficial  temporal  nerve  (I67O).     It  then  divides  into  seven 
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or  eight  twigs,  which  are  diffused  in  a  radiating  manner  over  the 
temple  and  face,  and  distinguished,  according  to  their  position, 
into  the  following. 

1683.  Temporal  Twigs.  These  are  two  or  three  in  number. 
They  are  rather  small,  and  direct  themselves  obliquely  upwards 
and  forwards  toward  the  temple,  crossing  the  direction  of  the  zy- 
gomatic arch.  They  give  at  first  some  filaments  to  the  parotid 
gland,  which  covers  them  at  their  origin.  Above  the  zygomatic 
arch,  they  subdivide  into  a  considerable  number  of  filaments,  which 
spread  over  the  forehead  and  temple,  as  far  as  the  summit  of  the 
liead,  between  the  integuments  and  the  temporal  aponeurosis. 
These  filaments  ramify  in  the  anterior  part  of  the  external  ear, 
in  the  prior  auriculae,  attolens  auriculam,  frontalis,  temporalis 
and  orbicularis  palpebrarum  muscles,  and  in  the  integuments. 
They  anastomose  with  the  filaments  of  the  superficial  temporal 
{I67O),  posterior  auricular  (I678),  deep  temporal  (1662),  and  fron- 
tal (1651)  nerves,  the  orbital  twig  of  the  superior  maxillary  nerve 
(1656),  the  lachrymal  nerve  (16^7),  and  those  of  the  cervical 
plexus.  There  are  also  frequent  communications  established  be- 
tween them  and  the  following  twigs,  so  that  they  truly  present  a 
very  complicated  net-work  beneath  the  skin  of  the  temples. 

1684.  Malar  Twigs.  Two  or  three  in  number,  they  ascend  for- 
wards towards  the  malar  bone,  where  they  spread  out  into  a  great 
number  of  filaments.  The  superior  twig,  united  by  an  arch  with 
the  last  of  the  temporal  twigs,  directs  itself  towards  the  inner  angle 
of  the  eye,  and  terminates  there  by  anastomosing  with  one  of  the 
filaments  of  the  external  nasal  nerve  (1654).  Conjointly  with  the 
other  two,  it  forms  a  very  apparent  plexus  on  the  cheek,  more  su- 
perficial behind  than  before,  which  sends  numerous  filaments  into 
the  zygomatic  muscles,  the  orbicularis  palpebrarum,  levator  anguli 
oris  and  levator  labii  superioris,  and  into  the  skin  of  the  lower  eye- 
lid and  upper  part  of  the  cheek.  These  filaments,  besides  their 
mutual  communications,  unite  also  with  those  of  the  lachrymal 
(1647),  infra-orbitar  (1659),  internal  frontal  (1651),  and  external 
nasal  (1654)  nerves,  and  accompany  all  the  divisions  of  the  facial 
vein,  forming  around  it  a  more  or  less  prolonged  nervous  net- 
work. 

1685.  Buccal  Tivigs.  These  are  three  or  four  in  number. 
They  emerge  from  beneath  the  parotid  gland  towards  the  middle 
of  the  masseter  muscle,  communicate  with  the  preceding  twigs,  and 
with  the  cervico-facial  branch,  and  follow  a  nearly  horizontal  di- 
rection. The  upper  gains  the  sides  of  the  nose,  and  supplies  the 
zygomatic,  levator  anguli  oris,  levator  labii  superioris,  and  leva- 
tor labii  superioris  alaeque  nasi  muscles.  The  middle  twig  is  the 
largest  of  those  of  the  temporo-facial  branch  ;  it  frequently  arises 
by  a  common  trunk  with  the  upper,  proceeds  beneath  Steno's  duct, 
whose  direction  it  follows,  passes  transversely  over  the  buccinator 
muscle,  arrives  at  the  commissure  of  the  lips,  and  gives  filaments 
to  the  upper  lip,  as  well  as  to  the  muscles  and  skin  of  the  neigh- 


470  ORGANS  OF  SENSATION'. 

bouring  parts.  The  lower  twig  follows  nearly  the  same  direction, 
and  gains  the  under  lip.  All  the  filaments  which  proceed  from 
these  different  twigs  form  a  plexus  similar  to  those  which  we  have 
just  pointed  out,  and  communicate  with  theirs,  or  with  those  of 
the  infra-orbitar  (l659),  mental  (1669),  and  buccal  (1664).  With 
the  latter  especially  they  form  numerous  anastomoses  which  are  ob- 
served around  the  facial  artery  and  vein,  and  send  secondary  fila- 
ments along  their  divisions. 

1686.  Cermco-facial  branch,  {Ramus  minor  sive  descendens.) 
It  descends  obliquely  downwards  in  the  substance  of  the  parotid 
gland,  behind  the  ramus  of  the  jaw,  towards  the  angle  of  which  it 
dives  under  the  platysm.a  myoides,  directing  itself  forwards.  The 
twigs  which  it  furnishes  are  distinguished  into  those  which  arise 
from  it  above  the  base  of  the  jaw,  and  those  which  separate  from 
it  under  that  point. 

1687-  Supra-maxillary  Twigs.  They  are  two  in  number.  The 
tipper,  which  is  pretty  large,  arises,  at  a  right  angle,  immediately 
beneath  the  lobule  of  the  ear,  and  directs  itself  transversely  for- 
wards over  the  lower  part  of  the  masseter  muscle,  concealed  for 
some  time  by  the  parotid  gland.  It  then  dives  under  the  platys- 
ma  myoides  and  triangularis  muscles,  dividing  into  four  or  five 
fdaments  which  are  distributed  to  these  muscles,  to  the  buccina- 
tor, orbicularis  oris,  and  the  integuments.  Some  of  these  fila- 
ments ascend  towards  the  cheek-bone,  others  descend  towards  the 
lower  lip.  All  of  them  have  frequent  anastomoses  with  the  pre- 
ceding and  following  twigs,  and  with  the  infra-orbitar,  mental,  and 
buccal  nerves. 

The  Lower  Twig  turns  over  the  angle  of  the  jaw,  sending  some 
filaments  to  the  lower  part  of  the  masseter  and  pterygoideus  inter- 
nus  muscles,  and  covered  by  the  platysma  myoides.  It  then  di- 
rects itself  obliquely  forwards  and  downwards  over  the  outer  sur- 
face of  the  masseter  muscle,  crossing  the  direction  of  its  fibres,  and 
dividing  near  its  anterior  edge  into  several  filaments  which  throw 
themselves  into  the  same  muscles  as  those  of  the  preceding  twig, 
and  moreover  into  those  of  the  lower  lip  and  chin,  as  well  as  into 
the  skin  of  these  parts.  They  have  also  precisely  similar  anasto- 
moses. 

1688.  Infra-mnosillary  Twigs.  These  twigs  are  two  or  three 
in  number,  arise  together  or  separately,  and  are  even  sometimes 
united  at  their  origin  with  the  lower  of  the  supra-maxillary  twigs. 
They  descend  forwards  and  downwards  over  the  anterior  and  supe- 
rior part  of  the  neck,  covered  by  the  platysma  myoides.  Towards 
the  angle  of  the  jaw,  they  divide  into  a  great  number  of  divergent 
filaments  which  follow  the  base  of  the  bone,  anastomosing  with  the 
supra-maxillary  and  mental  twigs,  and  are  distributed  to  the  inte- 
guments of  the  neck  and  the  platysma  myoides,  where  they  unite 
with  some  filaments  of  the  cervical  plexus. 

1689-  The  disposition  of  the  facial  nerve,  such  as  has  been 
indicated  above,  is  not  constant.     It  presents  extremely  numerous 


OF  THE  AUDITORY  NERVE.  471 

individual  varieties,  and  seldom  offers  the  same  arrangement  in 
two  different  subjects.  That  which  we  have  described,  however, 
is  its  most  common  disposition.  On  account  of  its  very  numerous 
anastomoses,  several  authors  have  called  it  the  Small  sympathetic 
nerve. 


OF  THE  POKTIO  MOLLIS  OF  THE  SEVENTH  PAIR. 

(Nervus  auditorius  sive  acusticus.  *) 

1690.  This  Nerve  arises  transversely  over  the  restiforra  body, 
from  the  substance  of  a  small  gray  band,  a  little  prominent,  which 
constantly  covers  the  base  of  this  nerve,  and  unites  it  to  the  floor 
of  the  fourth  ventricle.  Most  commonly  some  of  its  roots  traverse 
this  cord,  and  are  manifestly  continued  into  the  two  uppermost  of 
the  white  striae  which  are  observed  upon  the  sides  of  the  calamus 
scriptorius  (1513).  There  is  observed,  moreover,  a  kind  of  small 
band  which  seems  to  unite  the  two  origins  of  the  acoustic  nerves, 
and  furnish  them  with  a  commissure.  It  is  covered  by  the  poste- 
rior layer  of  the  protuberance. 

The  acoustic  nerve  begins  to  be  separated  from  the  substance  of 
the  brain  in  a  small  excavation,  nearly  of  a  triangular  form,  placed 
between  the  oKvary  eminence,  the  crus  of  the  cerebellum,  the 
cerebral  protuberance  and  the  restiform  body.  This  excavation 
also  contains  the  facial  nerve,  which,  besides  its  distinct  origin,  is 
further  separated  from  the  acoustic  nerve  by  a  small  process  of  the 
medulla  oblongata,  which  passes  between  them,  and  by  some  small 
vessels.  Thus  far  the  nerve  is  soft  and  pulpy  ;  but  it  now  assumes 
the  appearance  of  the  other  nerves,  that  is  to  say,  it  is  composed 
of  numerous  filaments,  invested  by  a  neurUema.  It  is  of  a  size 
equal  to  that  of  the  third  nerve,  and  becomes  more  consistent 
than  the  olfactory  nerve,  but  it  nevertheless  remains  softer  than  the 
other  nerves. 

In  proportion  as  it  retires  from  the  encephalon,  it  forms  a  flat- 
tened cord,  as  it  were  rolled  up  upon  itself,  and  marked  internally 
by  a  groove  in  which  the  trunk  of  the  facial  nerve  is  lodged.  All 
the  filaments  which  enter  into  its  composition  are  very  delicate,  and 
anastomose  with  each  other,  so  as  to  form  a  very  complicated  and 
dense  plexus.  Only  at  its  back  part,  there  is  observed,  almost 
from  its  commencement,  a  whiter  and  softer  cord  than  the  rest, 
which  is  not  formed  of  filaments  ;  it  seems  homogeneous  and  pulpy. 
Moreover,  the  intermediate  filaments  which  commonly  direct  them- 
selves towards  the  facial  nerve,  and  of  which  we  have  made  men- 
tion, sometimes  intermingle  with  its  own  filaments,  after  forming 
a  small  plexus  by  themselves. 

*  A'»s4/,  audio. 
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The  acoustic  nerve  proceeds  parallel  to  the  facial,  so  long  as  it 
is  contained  within  tlie  cranium.  It  enters,  along  with  it,  the  in- 
ternal auditory  canal  (177)'  where  its  plexiform  structure  becomes 
more  and  more  apparent,  and  at  the  bottom  of  which  it  divides  into 
two  branches. 

J  691.  Branch  of  the  Cochlea.  This  branch  is  formed  by  the 
white  and  unfilamentous  cord  which  is  distinguished  at  an  early 
period  behind  the  rest  of  the  nerve.  It  directs  itself  a  little  for- 
wards and  upwards  towards  the  bottom  of  the  internal  auditory 
canal,  and  on  arriving  at  the  base  of  the  cochlea,  divides  into  a 
great  number  of  very  slender  filaments,  all  of  which  enter  into  an 
equal  number  of  small  apertures  which  this  base  presents,  and 
thus  penetrate  into  the  cochlea,  parallel  to  its  axis  ;  they  then 
spread  out  their  ramifications  upon  the  lamina  spiralis,  which  divides 
it  into  two  scalas.  They  are  so  much  the  shorter  and  more  delicate 
the  nearer  they  are  observed  to  the  summit,  and  they  all  form,  on 
the  membraneous  part  of  that  lamina,  a  very  dense  and  thick  net- 
work. For  this  distribution  of  filaments,  the  nerve  is  tv/isted  upon 
itself  round  the  axis  of  the  cochlea,  and  the  twig  which  terminates 
it  passes  through  the  central  canal,  and  is  distributed  to  the  infun- 
dibulum  and  the  last  half  turn  of  the  spiral  lamina.  It  is  larger 
than  the  others. 

1692.  Branch  of  the  Vestibule  and  Semi-circular  Canals.  Its 
bundle,  united  at  first  to  the  preceding,  separates  from  it  in  the  in- 
ternal auditory  canal,  proceeds  backwards  and  outwards,  and  forms 
a  grayish,  gangliform  bulging,  from  which  three  twigs  of  different 
sizes  emanate. 

1693.  Great  Twig.  Larger  than  the  others,  behind  which  it  is 
situated,  it  enters  into  the  vestibule  by  several  porosities,  and  there 
separates  into  two  portions,  after  leaving  its  envelopes  and  become 
ing  whiter.  One  of  these  portions  spreads  out  in  the  vestibule  it- 
self, and  forms  a  sort  of  nervous  membrane  composed  of  very  deli- 
cate reticulated,  and,  as  it  were,  diffluent  ramifications.  The  other 
advances  towards  the  approximated  orifices  of  the  superior  vertical 
and  horizontal  semicircular  canals,  where  it  bifurcates,  mingles 
with  the  pulp  which  bulges  in  the  form  of  ampullss  at  their  origin, 
and  thus  disappears  in  a  manner  still  unknown. 

1694.  Middle  Tu'ig-  This  twig,  which  is  divided  into  two  fila- 
ments, and  immediately  enters  into  the  vestibule,  loses  itself  in  the 
membrane  which  lines  that  cavity  by  a  multitude  of  very  subtile, 
soft,  and  v/hite  ramifications. 

1695.  Small  Twig.  Placed  beneath  the  others,  it  enters  into 
the  vestibule  by  a  single  aperture,  which  is  observed  at  the  outer 
part  of  the  internal  auditory  canal.  It  directs  itself  towards  the 
posterior  vertical  semicircular  canal,  and  seems  to  be  prolonged  in 
iis  interior  after  being  expanded  on  the  pulpy  ampulla  which  is 
observed  at  its  orifice. 
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OF  THE  EIGHTH  PAIR  OF  NEKVES. 
OF  THE  GLOSSO-PHAllYXGEAL  NERVES.* 

1696.  The  Glosso-pharyngeal  Nerves  (nervi  glosso-pharyngei), 
come  from  the  lateral  part  of  the  medulla  oblongata,  between  the 
facial  and  pneumogastric  nerves,  but  nearer  the  latter,  in  the  groove 
which  separates  the  olivary  from  the  restiform  bodies.  This  origin 
is  composed  of  two,  three,  four,  or  five  filaments,  more  or  less  separ- 
ated, and  sometimes  united  into  a  single  root,  which  is  separated 
from  the  pneumo-gastric  nerve  by  vessels,  by  a  lamellar  process  of 
the  circumference  of  the  cerebellum,  or  by  a  small  portion  of  the 
choroid  plexus  of  the  fovirth  ventricle  (1553).  These  filaments  be- 
ing united,  constitute  a  bundle  placed  above  and  before  the  trunk 
of  the  pneumo-gastric  nerve,  and  proceed  directly  outwards  towards 
the  anterior  part  of  the  foramen  lacerum  posterius.  There,  the 
glosso-pharyngeal  nerve  enters  an  isolated  canal,  which  is  furnish- 
ed by  the  dura  mater,  passes  through  the  foramen,  and  on  emerg- 
ing, is  separated  from  the  pneumo-gastric  nerve  by  the  trunk  of 
the  internal  jugular  vein.  It  then  directs  itself  downwards  and 
forwards,  passes  over  the  internal  carotid  artery,  and  under  the 
stylo-pharyngeus  muscle,  then  between  it  and  the  stylo-glossus,  and 
descends  obliquely  forwards,  following  its  direction  as  far  as  the  pos- 
terior and  inferior  part  of  the  tongue  into  which  it  penetrates. 

1697-  IiTfimediately  after  emerging  from  the  cranium,  the  glosso- 
pharyngeal nerve  sends  one  of  its  ramifications  into  the  auditory 
canal.  It  gives  off  another  upon  the  promontory  of  the  tympanum, 
to  anastomose,  after  penetrating  that  cavity,  by  a  hole  near  the 
stylo-mastoid  foramen,  with  one  of  the  branches  of  the  superfi- 
cial petrovis  filaments  of  the  vidian  nerve.  It  then  receives  a  fila- 
ment which  comes  from  the  stylo-hyoid  twig  of  the  facial  nerve 
(1679),  and  another  from  the  trunk  of  the  pneumo-gastric  nerve 
(I7O3).  It  afterwards  furnishes  two  long  and  slender  filaments, 
which  descend  upon  the  internal  carotid  artery,  giving  off  in  their 
course  several  filaments  which  anastomose  with  the  pharyngeal 
branch  of  the  pneumo-gastric  nerve,  or  throw  themselves  into  the 
plexus  of  the  same  name.  These  two  filaments  continue  to  descend 
internally  of  the  common  carotid  artery  to  the  lower  part  of  the 
neck,  where  they  unite  with  twigs  from  the  cervical  ganglia,  and 
particularly  with  some  of  the  cardiac  nerves.  After  them,  the  glos- 
so-pharyngeal nerve  sends  two  others  into  the  stylo-pharyngeus 
muscle.  It  also  furnishes  two  considerable  twigs,  isolated  or  unit- 
ed at  their  origin,  which  come  off  from  it  opposite  the  summit  of 
the  styloid  process  or  a  little  lower.  These  descend  inwards  and 
backwards,  and,  in  passing,  give  off  ramifications  to  the  upper  and 
middle  constrictors  of  the  pharynx,  and  to  its  mucous  membrane. 
One  of  these  ramifications  goes  to  the  tonsil.     Two  or  three  otherg 
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lose  themselves  in  the  stylo-pharyngeus  muscle,  and  some  of 
them  gain  the  superficial  and  posterior  part  of  the  tongue.  The 
twigs,  still  continuing  to  descend,  are  dispersed  in  the  pharyngeal 
plexus. 

1698.  After  furnishing  these  different  branches,  the  nerve  itself 
enters  beneath  the  stylo-glossus  and  hyo-glossus  muscles.  It  then 
divides  into  three  orders  of  twigs.  The  superior  pass  into  the 
lingualis  and  constrictor  isthmi  faucium,  and  into  the  neighbouring 
mucous  crypts.  These,  together  with  a  filament  already  described 
(I678),  form  around  the  tonsil  a  true  plexus  {circulus  tonsillaris), 
and  furnish  it  with  distinct  filaments ;  the  inferior  descend  into 
the  hyo-glossus  muscle  and  the  glosso-epiglottic  mucous  folds 
(I477)  ;  those  of  the  latter  part  send  off  one  or  two  to  the  epi- 
glottis, but  can  only  be  traced  with  great  difficulty  into  the  tissue 
of  that  organ.  The  middle  twigs,  or  those  of  the  third  order, 
dive  into  the  fibres  of  the  tongue,  under  the  hyo-glossus  muscle, 
ascend  to  the  upper  surface  of  that  organ,  and  lose  themselves 
in  its  mucous  follicles,  spreading  but  very  little  in  its  muscular 
tissue. 

1699.  The  glosso-pharyngeal  nerve  is  situated,  in  the  tongue, 
above  the  hypoglossal  nerve,  and  under  the  lingual  twig  of  the  in- 
ferior maxillary  nerve.  It  is  smaller  than  these  nerves,  and  does 
not  appear  to  anastomose  with  their  filaments. 

OF  THE  PNEUMO-GASTRIC  NERVES. 

{Nervi  Vagi,  seu  Far  Vagum.) 

1700.  The  Pneumo-gastric  Nerves  arise  immediately  under  the 
preceding,  behind  the  olivary  eminences,  and  very  near  the  resti- 
form  bodies,  by  one  or  two  rows  of  filaments,  from  five  to  six  lines 
in  length,  and  regularly  disposed.  These  fi^laments,  which  are 
very  numerous,  and  more  commonly  bifurcated  and  very  slender, 
are  never  prolonged  so  far  as  the  ventricle  of  the  cerebellum. 
They  are  from  their  commencement  enveloped  by  neurilema,  and 
present  a  remarkable  degree  of  firmness.  United  at  first  into  six, 
eight,  or  ten  larger  bundles,  placed  under  each  other,  they  form 
a  broad  and  thin  band,  in  which  they  remain  parallel  without 
communicating  with  each  other.  This  band,  surrounded  by  the 
arachnoid  membrane,  directs  itself  outwards  and  forwards,  arrives 
at  the  foramen  lacerum  posterius,  and  passes  through  it  in  a  par,- 
ticular  canal  of  the  dura  mater,  inferior  to  that  of  the  glosso-pha- 
ryngeal nerve,  which  has  thus  no  communication  with  the  pneumo- 
gastric  nerve.  A  very  apparent  fibrous  septum  in  fact  separates 
the  one  from  the  other  in  this  part  of  their  course.  Another  sep- 
tum,  sometimes  osseous  in  whole  or  in  part  (296),  separates  them 
both  from  the  internal  jugular  vein,  which  is  placed  between  them 
jnferiorly. 

1701.  Immediately  after  issuing  from  the  cranium,  the  pneu- 
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mo-gastric  nerve  has  the  form  of  a  round  cord.  All  the  filaments 
which  compose  it  anastomose  with  each  other  for  the  extent  of 
about  an  inch,  and  give  it  the  appearance  of  a  very  close  and  dense 
plexus,  and  sometimes  that  of  a  ganglion.  In  this  part,  it  is  al- 
ways a  little  swollen,  and  has  a  grayish  tint.  It  is  also  there  inti- 
mately connected  with  the  hypoglossal,  spinal  accessory  and  glosso- 
pharyngeal nerves  by  a  dense,  firm,  strongly  adherent  cellular  tis- 
sue, destitute  of  adipose  substance,  in  which  are  also  immersed  the 
ascending  filaments  of  the  superior  cervical  ganglion. 

1702.  The  pneumo-gastric  nerve  is  at  first  placed  before  the 
hypoglossal,  but  almost  immediately  becomes  posterior  to  it  as  it 
descends,  and  is  entirely  separated  from  it  opposite  the  transverse 
process  of  the  atlas.  It  then  passes  over  the  rectus  capitis  anticus 
major  and  longus  colli  muscles,  externally  of  the  common  carotid 
artery  and  behind  the  internal  jugular  vein,  to  which  it  is  united, 
as  well  as  to  the  communicating  cord  of  the  cervical  ganglia,  by 
cellular  tissue. 

Arrived  at  the  inferior  part  of  the  neck,  the  trunk  of  the  pneu- 
mo-gastric nerve  enters  the  thorax,  gliding  behind  the  subclavian 
vein,  and  is  differently  distributed  to  the  right  and  left.  In 
the  right  side,  it  passes  before  the  subclavian  artery ;  in  the 
left,  before  the  arch  of  the  aorta.  It  passes  at  first  backwards, 
and  increases  in  size.  When  situated  behind  the  trunks  of  the 
bronchi,  it  leaves  them  to  accompany  the  oesophagus  through  the 
diaphragm,  and  terminates  upon  the  stomach.  In  the  latter  part 
of  its  course,  the  nerve  of  the  right  side  is  manifestly  placed  much 
farther  back  than  that  of  the  left  side. 

1703.  In  the  interior  of  the  foramen  lacerum  posterius,  the 
pneumo-gastric  nerve  sends  ofi"  one  or  two  filaments  to  anastomose 
with  the  spinal  accessory  nerve,  and,  on  emerging,  it  communi- 
cates with  the  glosso-pharyngeal  nerve  (1697)  ^7  another  filament 
which  describes  a  curve,  from  the  convexity  of  which  some  rami- 
fications to  the  rectus  capitis  anticus  major  arise.  It  also  anas- 
tomoses with  the  hypoglossal  nerve,  and  with  ramifications  of  the 
superior  cervical  ganglion. 

1704.  Pharyngeal  Tivig.  Close  upon  the  filament  of  commu- 
nication with  the  glosso-pharyngeal  nerve,  and  either  above  or 
beneath  it,  the  pneumo-gastric  nerve  gives  off  to  the  walls 
of  the  pharynx  a  twig  of  considerable  size,  which  at  its  origin 
is  joined  by  a  filament  of  the  spinal  accessory  nerve.  This  twig 
descends  obliquely  inwards  behind  the  internal  carotid  artery, 
whose  direction  it  crosses,  and  to  which  it  is  closely  united  opposite 
the  atlas  ;  there,  it  furnishes  one  or  two  filaments  which  unite  with 
those  which  the  glosso-pharyngeal  nerve  sends  around  that  artery, 
and  forms  with  them  a  kind  of  reticulated  plexus  which  embraces  it. 
The  twig  then  approaches  the  pharynx,  increases  considerably  in 
size,  and  divides  into  a  great  number  of  filaments  towards  the  upper 
edge  of  the  constrictor  pharyngis  medius.  These  filaments  anas- 
tomose in  a  multitude  of  different  directions  with  filaments  of  the 
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glosso-pharyngeal  nerve,  of  the  upper  laryngeal  twig,  and  of  the 
first  cervical  ganglion.  They  constitute  with  them  the  pharyn- 
geal ple<vus,  whose  irregular  meshes,  varying  in  number  in  dif- 
ferent individuals,  send  numerous  and  frequently  very  extended 
ramifications  over  the  whole  pharynx.  Some  among  them  which, 
like  the  plexus  itself,  have  a  grayish  tint,  ascend  in  the  constrictor 
superior,  while  others  descend  in  the  inferior.  One  or  two  follow 
the  internal  carotid  artery,  and  anastomose  with  filaments  of  the 
cervical  ganglions  upon  the  common  carotid  artery. 

1705.  Superior  Laryngeal  Branch.  Separated  from  the  trunk 
beneath  the  preceding,  and  at  a  greater  or  less  distance  from  it, 
this  branch,  which  is  thicker,  more  rounded  and  whiter,  slips  in  the 
same  manner  behind  the  internal  carotid  artery,  descends  externally 
of  the  superior  cervical  ganglion,  forms  an  arch  around  its  inferior 
extremity,  and  divides  into  two  secondary  twigs,  an  outer  and  an 
inner,  after  anastomosing  by  some  filaments  with  the  superior  cer- 
vical ganglion,  and  with  the  hypoglossal  nerve,  and  after  throwing 
some  others  into  the  pharyngeal  plexus. 

The  External  Laryngeal  Branch  descends  downwards  and  in- 
wards, arrives  upon  the  sides  of  the  larynx,  gives  off,  to  the  sterno- 
thyroideus,  hyo-thyroideus,  constrictor  pharyngis  inferior  and  crico- 
thyroideus  muscles,  filaments,  some  of  which  penetrate  into  the 
larynx  between  the  thyroid  and  cricoid  cartilages.  Some  of  these 
ramifications  are  prolonged  as  far  as  the  thyroid  gland. 

The  Internal  Laryngeal  Branch  directs  itself  inwards  behind 
the  thyro-hyoideus  muscle,  between  the  hyoid  bone  and  thyroid 
cartilage,  traverses  the  membrane  which  unites  them  and  spreads 
out  immediately  into  several  radiating  filaments,  which  become  thick- 
er and  softer  in  a  very  obvious  manner  as  they  separate  from  each 
other.  The  upper  filaments  ascend  on  the  fore  part  of  the  epi- 
glottis and  its  gland,  to  which  they  are  distributed,  as  well  as  to 
the  membrane  of  the  pharynx,  sometimes  anastomosing  on  the  me- 
dian line  with  those  of  the  opposite  side.  Several  of  them  which 
jcreep  at  the  surface  of  the  epiglottis  enter  into  the  holes  with  which 
that  fibro-cartilage  is  perforated,  as  Bichat  has  remarked ;  but  they 
cannot  be  followed  upon  the  opposite  surface.  The  lower  filaments, 
which  are  larger,  are  distributed  in  the  mucous  membranes  of  the 
larynx  and  pharynx,  and  to  the  arytenoid  gland  and  muscle.  One 
of  them,  which  is  less  remarkable  for  its  size  than  for  its  course, 
descends  between  the  thyroid  cartilage  and  the  thyro-arytenoideus 
muscle,  then  between  the  cartilage  and  the  crico-arytenoideus  latere 
alis,  to  throw  itself  entirely  into  the  crico-thyroideus  muscle.  Some- 
times it  is  contained  in  a  canal  formed  in  the  substance  of  the  car- 
tilage. These  ramifications  never  extend  to  the  other  muscles  of 
the  larynx,  for  which  the  inferior  laryngeal  nerve  is  reserved.  Some 
of  them  anastomose,  upon  the  mucous  membrane  with  ascending 
filaments  of  the  latter  nerve. 

1706.  Beneath  the  laryngeal  nerve,  the  pneumogastric  nerves, 
descending  along  the  neck,  give  off  a  filament  which  goes  to  uniti? 

6 


OF  THE  PNEUxMO-GASTUIC  NERVES.  477 

ivith  the  cervical  branch  of  the  hypoglossal  nerve,  another  which 
joins  the  second  cervical  pair,  and  two  or  three  grayish  and  delicate 
filaments  which  go  to  the.  internal  carotid  artery,  and  lose  them- 
selves in  its  walls  when  it  separates  from  the  external. 

1707.  Cardiac  Twigs.  The  pneumogastric  nerves  constantly 
furnish  twigs  of  a  larger  size,  and  differently  distributed  to  the  right 
and  left,  which  seem  destined  to  join  the  nervous  plexus  of  the 
heart.  The  nerve  of  the  right  side  gives  off  its  twigs  at  about  an 
inch  above  the  origin  of  the  corresponding  carotid  artery,  to  which 
they  are  attached,  descending  externally  and  prolonging  themselves 
over  the  arteria  innominata,  to  be  finally  lost  in  the  cardiac  fila- 
ments of  the  inferior  cervical  ganglion.  The  upper  is  more  con- 
stant and  larger  than  the  inferior  twigs,  of  which  there  are  two  or 
three. 

The  nerve  of  the  left  side  commonly  sends  off  only  a  single  twig, 
which  descends  along  the  carotid  artery,  spreads  out  upon  the  arch 
of  the  aorta,  and  loses  itself  in  the  neighbouring  cardiac  plexus. 
It  seldom  furnishes  any  other  twig. 

1708.  Inferior  or  Recurrent  Laryngeal  Branches.  These 
branches  present  considerable  differences  in  the  two  sides.  They  arise 
from  the  trunk  of  the  pneumogastric  nerve,  in  the  interior  of  the 
thorax,  and  ascend  to  be  distributed  to  the  neck. 

That  of  the  right  side  comes  off  opposite  the  inferior  edge  of  the 
sub-clavian  artery,  proceeds  backwards  and  inwards,  bends  up- 
wards behind  that  artery  in  such  a  manner  as  to  embrace  it,  places 
itself  behind  the  common  carotid  and  inferior  thyroid  arteries,  is 
applied  vipon  the  side  of  the  trachea,  occupies  the  groove  which  se- 
parates it  from  the  oesophagus,  and  arrives  at  the  larynx.  At  its 
commencement,  the  inferior  laryngeal  nerve  gives  off  two  or  three 
filaments,  which  unite  with  the  cardiac  filament  of  the  pneumogas- 
tric trunk  and  with  those  of  the  inferior  cervical  ganglion,  and  form 
with  them  a  plexus  between  the  subclavian  artery  and  the  trachea, 
A  little  higher,  it  furnishes  some  others  of  variable  number,  which 
descend  upon  the  fore  part  of  the  trachea,  throw  themselves  in 
part  into  the  plexus  formed  by  the  preceding  filaments,  and  ac- 
company in  part  the  right  pulmonary  arteries.  Some  of  their  ra- 
mifications lose  themselves  in  the  anterior  cardiac  plexus.  Along 
the  trachea,  there  come  off  some  others  which  are  distributed  in 
the  walls  of  the  oesophagus,  where  they  anastomose  with  those 
of  the  opposite  side  and  with  those  of  the  cervical  ganglia,  or 
are  spread  out  at  the  upper  and  superficial  part  of  the  thyroid 
gland,  or  which,  perforating  the  posterior  membrane  of  the  trachea, 
ramify  upon  the  internal  surface  of  that  canal,  supplying  its  mu- 
cous crypts.  But  at  the  inferior  part  of  the  larynx,  the  recurrent 
nerve  sends  filaments  to  the  constrictor  pharyngis  inferior,  under 
which  it  glides,  and  divides  into  two  or  three  secondary  twigs.  One 
of  them  furnishes  subdivisions  to  the  mucous  membrane  of  the 
pharynx,  behind  the  larynx  ;  the  others  give  filaments  to  the  pos- 
terior and  lateral  crico-arytenoidei,  and  passing  through  the  crico- 
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thyroid  membrane,  terminate  in  the  thyro-arytenoideus  muscle  and 
the  mucous  membrane  of  the  larynx,  where  there  are  some  commu- 
nications between  them  and  the  filaments  of  the  internal  superior 
laryngeal  nerve  (1705).  The  other  muscles  of  the  larynx  do  not 
receive  any. 

The  left  inferior  laryngeal  nerve  differs  from  the  preceding,  in 
having  its  origin  much  lower  in  the  thorax,  in  describing  at  its 
commencement  a  much  larger  arch,  as  it  turns  round  the  arch  of 
the  aorta,  and  in  the  circumstance  that  its  pulmonary  and  cardiac 
filaments  belong  to  the  posterior  part  of  the  pulmonary  artery  and 
heart. 

1709.  After  giving  rise  to  the  inferior  laryngeal  twigs,  the  pneu- 
mo-gastric  nerve,  in  the  interior  of  the  thorax,  gives  off  numerous 
filaments  opposite  the  bifurcation  of  the  trachea.  Three  or  four 
descend  upon  its  anterior  surface,  subdivide  and  anastomose  a  great 
many  times  with  those  of  the  inferior  laryngeal  branch  and  inferior 
cervical  ganglion,  with  which  they  concur  to  form  the  pulmonary 
plexus.  Some  of  these  ramifications  lose  themselves  separately 
upon  the  pulmonary  artery  and  the  anterior  part  of  the  Isronchi, 
which  they  accompany  for  some  time.  Three  or  four  other  fila- 
ments direct  themselves  behind  the  trachea,  and  are  partly  distri- 
buted to  its  membraneous  portion  and  mucous  crypts,  and  partly 
ramify  on  the  oesophagus.  They  also  throw  some  subdivisions  in- 
to the  pulmonary  plexus. 

1710.  Immediately  before  arriving  at  the  bronchi,  the  trunk 
of  the  nerves  increases  considerably  in  volume.  Its  filaments  se- 
parate from  each  other,  and  form  a  kind  of  areolar  web,  with 
meshes  more  or  less  wide  and  numerous,  in  which  vessels,  enve- 
loped by  a  great  quantity  of  cellular  tissue,  are  lodged.  This  dis- 
position of  the  filaments  of  the  nerve  has  here  the  appearance  of  a 
true  plexus,  and  is  in  fact  the  commencement  of  the  pulmonary 
plexus.  It  is  from  hence  that  most  of  the  ramifications  proceed 
which  the  pneumo-gastric  nerve  gives  to  that  plexus,  one  of  the 
most  complicated  in  the  body  ;  for,  besides  the  different  filaments 
which  we  have  already  seen  enter  into  its  composition,  it  receives 
others  still  from  the  inferior  cervical  ganglion  and  the  first  thoracic 
ganglia.  It  occupies  the  posterior  part  of  each  lung,  where  it 
forms  a  net-work  in  which  are  contained  many  lymphatic  ganglia 
of  the  bronchi.  This  net-work  sends  off  on  all  sides  slender  fila- 
ments, having  few  ramifications,  but  communicating  pretty  fre- 
quently together,  which  appear  destined  for  the  mucous  membrane 
and  crypts  of  the  bronchi,  on  which  they  subdivide  to  infinity, 
without  appearing  to  belong  to  the  parenchymatous  tissue  or  blood- 
vessels of  the  lung. 

1711.  After  separating  from  each  other  opposite  the  pulmonary 
plexus,  the  different  filaments  of  the  pneumo-gastric  nerves  reunite, 
and  form  two  elongated  cords  which  descend  along  the  oesophagus, 
and  which,  for  this  reason,  are  called  the  (esophageal  cords. 

The  cesophageal  cord  of  the  right  side  seems  formed  by  four  or 
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five  principal  branches,  which  issue  from  the  inferior  region  of  the 
corresponding  pulmonary  plexus,  and  descend  over  the  lateral  and 
posterior  parts  of  the  oesophagus.  Before  finally  uniting,  these 
twigs,  at  first  very  distant  from  each  other,  have  frequent  commu.- 
nications  together. 

The  oesophageal  cord  of  the  left  side  is  constituted  by  two  or 
three  twigs  only,  which  come  in  the  same  manner  from  the  left 
pulmonary  plexus.  It  proceeds  upon  the  anterior  side  of  the  oeso- 
phagus. 

The  two  oesophageal  cords  frequently  communicate  together  by 
several  filaments,  which  descend  from  the  right  to  the  left,  passing 
before  the  oesophagus,  and  by  other  more  numerous  filaments, 
which  descend  from  the  left  to  the  right,  proceeding  behind  that 
canal.  Moreover,  both  of  them  give  numerous  ramifications  to  its 
walls,  and  send  filaments  over  the  aorta.  Inferiorly,  they  issue 
from  the  thorax  by  the  oesophageal  aperture  of  the  diaphragm 
(1279). 

1712.  On  entering  the  abdomen,  the  right  esophageal  cord, 
which  is  larger  than  the  left,  and  closely  attached  to  the  right 
and  posterior  part  of  the  oesophagus,  divides  and  subdivides  so  as 
to  form  around  the  cardia  a  very  complicated  plexus,  the  filaments 
of  which  are  expanded  over  the  stomach  and  neighbouring  organs. 

The  Stomachic  Filaments  belong  to  the  posterior  surface  of  the 
stomach,  and  direct  themselves  from  the  small  to  the  great  curva- 
ture sinking  into  the  substance  of  its  walls,  and  becoming  in  conse- 
quence less  and  less  superficial. 

Some  of  them  run  along  the  small  curvature,  behind  the  coro- 
nary artery  of  the  stomach,  communicate  with  the  filaments  of  the 
left  side,  and  lose  themselves  beyond  the  pylorus. 

The  other  filaments  throw  themselves  into  the  hepatic,  splenic, 
coeliac,  and  right  gastro-epiploic  plexuses,  and  are  interlaced  with 
the  numerous  radiations  of  the  solar  plexus.  Several  expand  upon 
the  vena  portse,  or  go  to  the  pancreas,  duodenum,  and  gall-bladder. 

1713.  The  left  oesophageal  cord  divides  into  several  longitudinal 
filaments,  which  proceed  from  the  cardia  to  the  pylorus  along  the 
small  curvature  of  the  stomach,  and  send  ramifications  over  the  an- 
terior surface  of  that  organ.  These,  like  the  ramifications  of  the 
posterior  surface,  are  at  first  superficial,  and  afterwards  dive  into 
the  substance  of  the  muscular  coat.  The  original  filaments,  on  ar- 
riving at  the  pylorus,  communicate  with  those  of  the  right  side,  or 
follow  the  pyloric  artery,  to  cast  themselves  into  the  hepatic 
plexus. 

1714.  The  pneumo- gastric  nerve,  on  account  of  its  very  exten- 
sive distribution  and  numerous  communications,  is  by  many  au- 
thors called  the  Middle  Sympathetic  Nerve.  It  presents  many 
variations  in  its  secondary  divisions,  insomuch  that  it  is  rare  to  find 
it  alike  in  two  subjects. 
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OF  THE  SPINAL  ACCESSORY  NERVES. 

{Nervus  ad  pa?'  vagum  accessorms.^ 

1715.  The  Spinal  Accessory  Nerves  atise  from  the  spinal  max-' 
row  in  the  interior  of  the  vertebral  canal,  at  a  more  or  less  consi- 
derable distance  from  the  skull,  and  at  a  height  which  is  not  al- 
ways the  same  on  both  sides  in  the  same  subject.  Their  first 
point  of  origin  generally  occurs  at  the  lateral  and  posterior  part  of 
the  spinal  marrow,  above  the  posterior  root  of  the  fifth  cervical 
nerve.  Sometimes  it  is  met  with  lower,  that  is  to  say,  opposite  the 
sixth  or  seventh  vertebra  of  the  same  region,  rarely  higher  towards 
the  second  or  first.  This  first  filament,  which  is  frequently  larger 
on  one  side  than  the  other,  ascends,  either  between  the  two  roots 
of  each  cervical  nerve,  or  behind  them,  near  the  corresponding  li- 
gamentum  dentatum.  At  each  origin  of  these  nerves,  it  increases 
in  volume,  new  filaments  being  then  added  to  it.  These  seem 
themselves  formed  by  the  union  of  several  filaments  which  issue 
from  the  spinal  marrow,  and  direct  themselves  outwards  and  up- 
wards, being  more  oblique  the  higher  they  are.  The  last  is  very 
near  the  pneumo-gastric  nerve. 

1716.  Thus  formed,  the  spinal  accessory  nerve  communicates 
in  the  interior  of  the  vertebral  canal  with  the  first  cervical  nerve, 
and  sometimes  with  the  second,  and  enters  the  cranium  by  the  oc- 
cipital hole,  behind  the  vertebral  artery,  without  producing  a  gan- 
glion, as  is  asserted.  It  then  proceeds  much  more  outwards  and 
a  little  forwards,  gains  the  foramen  lacerum  posterius  under  the 
pneumo-gastric  nerve,  introduces  itself  into  the  same  canal  with  it, 
and  is  separated  from  it  only  by  the  arachnoid  membrane.  It  even 
frequently  adheres  so  strongly  to  it,  that  they  might  be  taken  for 
a  single  trunk,  and  before  emerging  sends  it  a  pretty  considerable 
filament. 

1717-  O^  emerging  from  the  foramen  lacerum  posterius,  the 
spinal  accessory  nerve  separates  from  the  pneumo-gastric,  to  ad- 
here strongly  to  the  hypoglossal,  which  it  leaves  in  its  turn,  to 
proceed  towards  the  sterno-cleido-mastoideus  muscle,  passing  be- 
hind the  internal  jugular  vein.  It  traverses  the  sterno-mastoideus 
at  its  upper  third,  and  passes  under  the  trapezius,  in  which  it  is 
entirely  lost. 

171 8.  The  first  twig  which  it  gives  off  in  this  course  is  the 
largest  of  all,  and  presents  numerous  variations.  It  appears  sole- 
ly destined  to  augment  the  size  of  the  pneumo-gastric  nerve.  Aris- 
ing in  the  interior  of  the  fibrous  canal  which  is  furnished  by  the 
dura  mater,  it  sends  one  or  two  filaments  to  the  pharyngeal  twig 
of  that  nerve  (1704),  then  passes  behind  it,  adheres  intimately  to 
it,  and  frequently  gives  a  filament  to  the  hypoglossal  nerve.  Then, 
arriving  beneath  the  origin  of  the  superior  laryngeal  twig  (1705), 
it  appears  to  form  a  gangHon,  and  divides  into  several  filaments 
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which  lose  themselves  among  those  composhig  the  trunk  of  the 
pneumo-gastric  nerve,  which  at  this  place  presents  a  plexiform  ap- 
pearance. 

1719.  In  traversing  the  sterno-cleido-mastoideus  muscle,  it  sends 
off  two  or  three  filaments  which  lose  themselves  in  its  fleshy  fibres, 
and  one  or  two  twigs,  which  go  to  the  cervical  plexus,  and  commu- 
nicate especially  with  the  anterior  branches  of  the  fourth  and  fifth 
cervical  nerves.  The  third  and  fourth,  on  the  contrary,  send  each 
a  branch  to  it,  which  increases  its  volume  in  a  sensible  manner,  af- 
ter forming  with  it  several  anastomoses  from  which  result  triangu- 
lar areolae  which  contribute  to  the  formation  of  the  cervical  plexus. 
It  then  exhausts  itself  by  expanding  in  the  upper  part  of  the  tra- 
pezius muscle  into  a  more  or  less  considerable  number  of  filaments, 
one  of  which  traverses  that  muscle,  ascending  behind  it  to  a  great- 
er or  less  height. 
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1720.  The  Hypoglossal  Nerves  arise  each  by  ten  or  twelve  very 
slender  filaments,  before  which  the  vertebral  artery  passes,  from  the 
grooves  which  separate  the  corpora  pyramidalia  and  olivaria.  These 
filaments,  which  are  placed  in  the  same  line  one  above  the  other, 
and  commence  each  by  two  or  three  roots,  descend  a  little  out- 
wards, converging,  presently  unite  into  a  single  cord,  sometimes 
into  two,  communicate  frequently  with  each  other,  and  issue  from 
the  cranium  by  the  anterior  condyloid  foramen ;  they  are  contain- 
ed in  a  canal  of  the  dura  mater,  immediately  covered  by  the  neu- 
rilema,  and  enveloped  in  a  sheath  of  the  arachnoid  membrane. 

1721.  As  it  leaves  the  condyloid  foramen,  the  hypoglossal  nerve 
is  united  to  the  outer  side  of  the  pneumo-gastric  by  cellular  tissue, 
and  sometimes  by  a  nervous  filament.  It  then  descends  forwards 
and  becomes  more  superficial,  placed  upon  the  two  branches  of  the 
common  carotid  artery,  the  pneumo-gastric  nerve,  and  the  superior 
cervical  gaaglion,  and  covered  by  the  stylo-hyoideus  and  digastri- 
cus  muscles,  the  occipital  artery,  and  the  internal  jugular  vein. 
There,  it  communicates,  by  one  or  two  filaments,  with  the  nervous 
arch  which  the  first  and  second  cervical  nerves  form  around  the 
transverse  process  of  the  atlas.  It  then  appears  between  the 
branches  of  the  internal  jugular  vein,  and  immediately  under  the 
sterno-cleido-mastoideus  muscle. 

Arrived  at  the  angle  of  the  jaw,  it  changes  its  direction  ;  bends 
under  the  middle  tendon  of  the  digastric  muscle,  sends  a  consider- 
able branch  along  the  neck,  and  ascends  itself  forwards  towards  the 
tongue,  where  it  terminates. 

1722.  Descending  Cervical  Branch  {Descendens  noni.)  It 
arises  at  the  place  where  the  hypoglossal  nerve  forms  a  bend  around 
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the  digastric  muscle,  and  is  sometimes  strengthened  at  its  com- 
mencement by  a  filament  from  the  pneumo-gastric  nerve.  It  de- 
scends vertically  along  the  anterior  side  of  the  internal  jugular 
vein  as  far  as  the  middle  of  the  neck,  where  it  bends  backwards 
and  upwards  to  anastomose  with  the  internal  descending  branch  of 
the  cervical  plexus,  under  the  sterno-cleido-mastoideus  muscle,  and 
over  the  common  carotid  artery  and  internal  jugular  vein.  This 
anastomosis  forms  a  reversed  arch,  from  the  convexity  of  which 
proceed  several  filaments  which  constitute  in  this  place  a  small 
plexus  more  or  less  comphcated. 

From  its  commencement  this  branch  furnishes  no  twig;  but,  im- 
mediately before  communicating  with  the  cervical  plexus,  it  gives 
off  two  anteriorly,  which  soon  unite,  to  proceed  under  the  omo- 
hyoideus  muscle.  There  they  separate  again  ;  one  of  them  loses 
itself  upon  the  inner  surface  of  that  muscle  ;  the  other  traverses  it, 
gains  the  sterno-hyoideus,  and  divides  in  its  substance  as  far  as  its 
inferior  attachment,  sending  some  filaments  to  the  stern o- thy roideus 
muscle. 

The  small  plexus  which  terminates  this  branch  gives  off  several 
sets  of  twigs.  The  internal,  to  the  number  of  two,  glide  under 
the  omo-hyoideus  muscle,  and  throw  themselves  into  the  sterno- 
thyroideus,  where  they  divide  into  the  ascending  and  descending 
filaments.  The  external,  which  are  also  two  in  number,  descend 
under  the  omo-hyoideus,  and  are  lost  in  its  scapular  extremity. 
The  inferior,  which  are  more  slender,  and  of  which  there  are  two 
or  three,  proceed  along  the  common  carotid  artery,  furnish  some 
filaments  to  its  walls,  and  then  go  to  commvinicate  with  the  fourth 
and  fifth  cervical  nerves,  and  frequently  with  the  phrenic  nerve. 

1723.  Lingual  Branch.  This  is  the  true  continuation  of  the 
trunk.  It  enters  at  first  between  the  mylo-hyoideus  and  hyo-glos- 
sus  muscles,  increases  considerably  in  volume  by  the  separation  of 
its  fibres,  gives  ofi"  a  pretty  large  twig  to  the  thryo-hyoideus  muscle, 
receives  one  from  the  superior  cervical  ganglion,  and  sends  some 
filaments  to  the  constrictor  pharyngis  superior,  stylo-pharyngeus, 
genio-hyoideus,  mylo-hyoideus  and  genio-glossus.  In  the  two  last 
muscles  there  is  observed  a  union  between  one  of  the  filaments  of 
the  hypoglossal  nerve  and  the  mylo-hyoid  filaments  of  the  inferior 
dentar  nerve  (1669).  Several  of  these  filaments  ascend  upon  the 
outer  surface  of  the  hyo-glossus  muscle,  form  there  a  kind  of  plexus 
by  their  freqvient  anastomoses,  and  all  communicate  with  filaments 
of  the  lingual  branch  of  the  inferior  maxillary  nerve  (1668). 

Arrived  at  the  anterior  edge  of  the  hyo-glossus  muscle,  this 
branch  dives,  along  with  the  lingual  artery,  between  the  genio- 
glossus  and  lingualis  muscles,  and  directs  itself  inwards,  forwards, 
and  upwards.  It  then  terminates,  at  about  an  inch  from  the  point 
of  the  tongue,  by  a  great  number  of  filaments  which  are  not  dis- 
tributed to  the  papillae  of  its  mucous  membrane,  but  lose  them- 
selves in  the  fleshy  fibres  of  the  muscles  of  this  region,  where  they 
communicate  frequently  with  each  other. 
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OF  THE  SPINAL  NERVES  IN  PARTICULAR. 

1724.  These  nerves,  of  which  there  are  thirty-one  pairs,  eight 
for  the  cervical  region,  twelve  for  the  dorsal,  five  for  the  lumbar, 
and  six  for  the  sacral,  all  agree  in  possessing  the  following  charac- 
ters :  1st,  they  rise  from  the  sides  of  the  spinal  marrow  by  means 
of  two  roots,  an  anterior  and  smaller,  and  a  posterior  or  larger,  be- 
tween which  the  ligamentum  dentatum  passes  ;  2dly,  each  of  these 
roots  is  formed  by  a  greater  or  less  number  of  distinct  filaments, 
separated  from  each  other  at  their  commencement ;  3dly,  before 
issuing  from  the  vertebral  canal,  they  traverse  a  certain  space  in 
its  interior ;   4thly,   in   their  passage  through  the  intervertebral 
holes,  they  unite ;   5thly,  but  previous  to  this,  the  posterior  root 
alone  forms  a  particular  enlargement  or  ganglion  of  a  grayish  co- 
lour and  oval  form,  hard,  and  of  a  texture  difiicult  to  be  determin- 
ed, which  is  lodged  in  a  cavity  furnished  by  the  bony  surfaces. 


OF  THE  CERVICAL  NERVES. 

(Nervi  Cervicales). 

1725.  The  first  of  these  nerves  passes  between  the  occipital 
bone  and  atlas ;  the  last  between  the  seventh  cervical  vertebra  and 
the  first  dorsaL     They  are  distinguished  by  their  numerical  names, 
counting  from  above  downwards.     Their  anterior  roots  commonly 
arise  from  the  spinal  marrow  by  two  bundles  formed  of  seven  or 
eight  filaments,  isolated  at  their  very  commencement,  but  uniting 
almost  immediately,  and  proceeding  from  above  downwards  gradu- 
ally increasing  in  size.     The  posterior  roots,  which  are  much  larg- 
er, arise  by  a  variable  number  of  fibres  in  a  pretty  distinct  groove 
of  the  spinal  marrow  (1518).     Each  of  these  bundles  is  composed 
of  several  isolated  filaments,  less  distinct  than  those  of  the  anterior 
roots,  which  converge  towards  each  other,  so  as  to  give  to  the  root 
a  pyramidal  form.     It  is  also  pretty  frequently  remarked,  that  be- 
tween two  of  these  roots  there  exists  a  middle  filament,  which  bi- 
furcates in  such  a  manner  as  to  belong  equally  to  both. 

The  first  pairs  of  cervical  nerves  proceed  nearly  in  a  transverse 
direction  within  the  vertebral  canal ;  the  rest  descend  so  much  the 
more  obliquely  towards  the  hole  by  which  they  are  to  emerge  the 
lower  they  are  situated,  so  that  between  the  origin  and  exit  of  the 
last  there  is  an  interval  of  the  height  of  a  vertebra. 

In  the  intervertebral  holes,  the  two  roots,  which  are  very  close 
to  each  other,  are  separated  by  a  thin  partition  which  seems  to  di- 
vide into  two  the  fibrous  canal  of  the  dura  mater  (1565)  and  only 
unite  beyond  the  ganglion  formed  by  the  posterior.  They  then 
give  rise  to  the  trunk  of  the  nerve  itself,  which,  after  a  very  short 
course,  separates  into  two  branches,  a  posterior  and  an  anterior. 
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OF  THE  FIRST  PAIR  OF  CEKVICAL  NERVES  OR  SUB-OCCIPITAL 

NERVES. 

1726.  The  First  Cervical  Nerve,  [nervus  cervicalis  primus), 
arises  upon  the  sides  of  the  spinal  marrow,  immediately  under  the 
medulla  oblongata,  by  seven  or  eight  filaments  united  into  two  or 
three  bundles  before  the  ligamentum  dentatum.  Sometimes  two 
or  three  other  filaments,  issuing  from  the  spinal  marrow  behind 
that  ligament,  form  a  separate  root  for  it,  a  little  inferior  to  the 
other.  The  spinal  accessory  nerve  sometimes  passes  between  these 
two  origins  ;  but  most  commonly  it  is  placed  behind  the  posterior, 
and  communicates  with  the  anterior  (I7I6). 

The  two  roots  of  the  nerve  converge  and  proceed  outwards  and 
backwards.  The  anterior  receives  a  filament  from  the  second  cer- 
vical nerve.  They  traverse  the  fibrous  canal  by  which  the  vertebral 
artery  enters  the  skull  in  the  reverse  direction  of  that  vessel,  and 
place  themselves  between  it  and  the  groove  of  the  posterior  arch  of 
the  atlas,  connected  with  these  parts  by  a  pretty  dense  cellular  tis- 
sue. There,  they  unite,  and  form  a  very  elongated  ganglion,  from 
which  emanate  tv/o  branches,  an  anterior  and  a  postei'ior. 

1727-  Anterior  branch.  Long,  slender,  and  smaller  than 
the  posterior,  this  branch  turns  at  first,  from  within,  outwards, 
then  from  behind  forwards,  over  the  outer  edge  of  the  vertebral 
artery,  passes  above  the  transverse  process  of  the  atlas,  and  soon 
appears  between  the  rectus  capitis  anticus  minor  and  rectus  capitis 
lateralis  muscles.  It  then  changes  its  direction,  descends  before 
the  transverse  process,  and  terminates  by  anastomosing  with  a 
filament  of  the  second  cervical  nerve,  so  as  to  embrace  that  process 
by  a  kind  of  arch. 

This  branch  gives  off  successively  in  its  course,  1st,  one  or  two 
filaments  to  the  rectus  capitis  lateralis,  and  rectus  capitis  anticus 
minor ;  2dly,  a  very  slender  filament  vi/hich  accompanies  the  ver- 
tebral artery  as  far  as  the  basilar  trunk,  and  which  is  sometimes 
wanting ;  3dly,  another  more  constant  filament,  longer  and  equally 
slender,  which  descends  to  the  inner  part  of  the  canal  which  lodges 
that  vessel  along  the  cervical  column,  and  there  anastomoses 
with  an  ascending  filament  of  the  inferior  cervical  ganglion,  and 
with  the  trunk  of  the  second  cervical  nerve  at  its  passage  between 
the  atlas  and  axis;  4thly,  a  twig  to  the  upper  part  of  the  rectus  ca- 
pitis anticus  major.  From  the  arch  which  it  forms  with  the  second 
cervical  nerve,  arise  several  other  small  filaments  which  communi- 
cate with  the  pneumo-gastric  and  hypoglossal  nerves  (I72I)  and 
with  the  superior  cervical  ganglion. 

1728.  Posterior  branch.  Thicker  and  shorter  than  the  other- 
it  ascends  a  little  backwards  through  the  adipose  cellular  tissue, 
which  fills  the  triangular  space  comprised  between  the  obliquus  ca- 
pitis inferior  and  superior,  and  the  rectus  capitis  posticus  major 
muscles,  and,  after  running  a  course  of  four  or  five  lines,  divides 
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into  three  twigs  which  separate  from  each  other  in  a  radiating 
manner.  The  first,  or  superior  and  internal^  directs  itself  trans- 
versely inwards,  between  the  complexus  and  rectus  capitis  posti- 
cus major,  in  which  muscles  it  loses  itself  as  well  as  in  the  rectus 
posticus  minor.  The  second,  or  superior  and  external^  ascends 
outwards,  and  is  distributed  to  the  obHquus  capitis  superior.  It  is 
sometimes  double  or  triple,  so  that,  in  proportion  to  its  size,  this 
muscle  receives  a  great  qviantity  of  nervous  filaments.  The  third 
or  inferior  twig  descends  towards  the  middle  part  of  the  upper 
edge  of  the  obliquus  inferior,  and  subdivides  into  several  filaments, 
some  of  which  lose  themselves  in  that  muscle,  while  the  others, 
which  are  often  very  slender,  and  most  commonly  two  in  number, 
anastomose  in  their  course,  forming  a  kind  of  nervous  arch,  with 
the  posterior  branch  of  the  second  cervical  nerve.  One  of  these 
latter  passes  behind  the  muscle,  and  the  other  traverses  it,  to  throw 
itself  into  the  middle  part  of  the  complexus.  They  vary  much  in 
respect  to  size. 

In  some  subjects,  in  place  of  these  three  twigs,  the  branch  im- 
mediately divides  into  seven  or  eight  filaments  which  proceed  di- 
rectly to  their  destination. 


OF  THE  SECOND  PAIll  OF  CERVICAL  NERVES.* 

(Nervus  Cervicalis  Secundus), 

1729.  Posterior  Branch.  This  branch  is  larger  than  the  ante- 
rior, which  is  the  reverse  of  what  is  observed  in  the  other  cervical 
nerves  except  the  first.  It  is  reflected  from  beneath  upwards  un- 
der the  lower  edge  of  the  obliquus  capitis  inferior,  ascends  between 
it  and  the  complexus,  proceeds  inwards,  -traverses  the  last  mention- 
ed muscle,  becomes  sub- cutaneous  and  divides  into  several  twigs 
upon  the  occipital  bone.  At  its  commencement,  it  communicates 
upwards  with  the  first  cervical  nerve  (I728),  and  downwards  with 
the  corresponding  branch  of  the  third  cervical  {\']S\)  ;  it  also  gives 
a  filament  to  the  highest  part  of  the  levator  anguli  scapulae.  At 
its  reflection,  it  sends  before  the  complexus  numerous  filaments 
which  descend  into  its  substance  and  are  there  lost,  or  which,  pass- 
ing under  its  inner  edge,  gain  its  posterior  surface,  and  are  there 
distributed,  as  well  as  in  the  trachelo-mastoideus  and  splenius,  and 
sometimes  in  the  trapezius  and  sterno-mastoideus.  Lastly,  it  ter- 
minates at  the  back  part  of  the  head,  by  twigs  which  are  expanded 
in  the  occipital  muscle  and  integuments,  or  anastomose  with  the 
filaments  of  the  frontal  (1651),  first  cervical  (1728),  and  pos- 
terior auricular  (I678)  nerves,  and  with  those  of  the  cervical 
plexus  (I743). 

*  Some  anatomists  call  this  the, first  pair,  because  they  do  not  include  the  pre- 
ceding among  the  spinal  nerves. 
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1730.  Anterior  Branch.  It  separates  from  the  preceding  near- 
ly at  a  right  angle,  and  turns  over  the  lateral  articulation  of  the 
atlas  and  axis,  between  the  transverse  processes  of  these  vertebras ; 
there  it  is  covered  by  the  levator  anguli  scapulse,  splenius  and 
first  intertransversalis  colli,  and  immediately  after  divides  into  se- 
veral twigs.  One  of  these  ascends  upon  the  atlas  to  form  a  ner- 
vous arch  with  a  filament  of  the  first  cervical  nerve  (17^7)  '  ^^^o- 
ther  divides  into  several  filaments  which  go  to  the  superior  cervical 
ganglion;  a  third  loses  itself  in  the  rectus  capitis  anticus  major  ;  a 
fourth  enters  into  the  formation  of  the  cervical  plexus,  uniting  by 
two  or  three  anastomoses  with  the  anterior  branch  of  the  third  cer- 
vical nerve  ;  a  fifth,  which  is  very  small  and  very  high,  anasto- 
moses with  the  pneumo-gastric  nerve. 


OF  THE  THIRD  PAIR  OF  CERVICAL  NERVES. 

{Nervus  Cermcalis  Tertius.) 

1731.  Posterior  Branch.  Half  the  size  of  the  anterior,  this 
branch  turns  over  the  lateral  articulation  of  the  axis  and  third  cer- 
vical vertebra,  and  in  particular  over  the  synovial  capsule.  It  at 
first  descends  a  little,  then  ascends  before  the  complexus,  crossing 
the  inferior  twigs  of  the  posterior  branch  of  the  preceding  nerve 
(I729),  perforates  that  muscle  and  the  trapezius,  and  becomes  sub- 
cutaneous towards  the  upper  part  of  the  neck.  Its  first  filament 
ascends  to  unite  with  a  jfilament  of  the  preceding  nerve.  It  fur- 
nishes another  more  considerable  twig,  which  passes  between  the 
articular  and  transverse  processes  of  the  third  vertebra,  gives  three 
or  four  filaments  to  the  posterior  recti  and  oblique  muscles  of  the 
head,  throws  one  into  each  superior  interspinalis  muscle,  glides  un- 
der the  edge  of  the  complexus,  and  gives  off  several  filaments  to 
the  trachelo-mastoideus,  splenius,  trans versalis  colli  and  semi-spi~ 
nalis  colU  muscles,  and  then  terminates  in  the  integuments  of  the 
back  of  the  neck  and  occipital  region,  as  well  as  in  the  trapezius 
muscle. 

1732.  Anterior  Branch.  It  proceeds  forwards  and  outwards, 
covered  by  the  splenius  and  levator  anguli  scapulse,  communicates 
upwards  with  the  anterior  branch  of  the  preceding  nerve  (1730), 
downwards  with  that  of  the  fourth  cervical  nerve,  bifurcates,  and 
thus  concurs  to  form  the  cervical  plexus.  By  its  middle  part,  it 
receives  a  filament  of  the  superior  cervical  ganglion,  and  another 
from  its  branch  which  descends  towards  the  middle  or  inferior  gan- 
glion. It  also  gives  some  filaments  to  the  rectus  capitis  anticus 
jnajor  and  levator  anguli  scapulae. 
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OF  THE  FOURTH  PAIll  OF  CERVICAL  NERVES. 

{Nervus  Cervicalis  Qiiartus). 

1733.  Posterior  Branch.  Smaller  than  that  of  the  third  pair 
(I73I),  it  is  lodged  in  a  groove  formed  between  the  articular  pro- 
cesses of  the  third  and  fourth  vertebras,  passes  between  the  inser- 
tions of  the  complexus  and  serai-spinalis  colli,  descends  for  some 
extent  between  them,  gives  them  some  filaments,  traverses  the 
splenitis  and  trapezius  muscles,  and  loses  itself  in  the  integuments. 
It  communicates  with  the  preceding  nerve  by  a  small  filament,  and 
also  sends  some  ramifications  to  the  trachelo-mastoideus,  transver- 
salis  colli,  and  levator  anguli  scapulae. 

1734.  Ajiterior  Branch.  Directed  at  first  outwards,  then  turn- 
ing over  the  fourth  vertebra,  it  communicates  with  the  superior 
cervical  ganglion,  the  thhd  and  fifth  pairs  of  cervical  nerves,  and 
contributes  to  the  formation  of  the  cervical  plexus. 

OF  THE  CERVICAL  PLEXUS. 

1735.  Each  of  the  anterior  branches  of  the  second,  third,  and 
fourth  pairs  of  cervical  nerves,  after  receiving  a  filament  from  the 
superior  cervical  ganglion,  bifurcates  and  unites  with  the  following 
and  the  preceding  by  two  twigs,  forming  an  arch  from  the  con- 
vexity of  which  proceed  others  which  again  unite  more  externally. 
It  is  of  those  anastomoses,  which  vary  greatly  in  different  subjects, 
that  the  Cervical  Plexus  is  formed.  It  lies  upon  the  scalenus 
posticus  muscle,  on  the  outside  of  the  pneumo-gastric  nerve,  caro- 
tid artery,  and  jugular  vein,  under  the  posterior  edge  of  the  sterno- 
cleido-mastoideus,  opposite  the  second,  third,  and  fourth  vertebrae. 
Immersed  in  a  great  quantity  of  adipose  cellular  tissue,  inter- 
mingled with  vessels,  containing  in  its  meshes  many  lymphatic 
ganglia,  it  communicates  above  with  the  first  cervical  nerve,  below 
with  the  brachial  plexus,  and  internally  with  the  superior  and 
middle  cervical  ganglia  by  several  filaments.  It  also  sends  one  or 
two  filaments  to  the  spinal  accessory  nerve  (1719),  furnishes  some 
to  the  muscles  on  which  it  is  applied,  and  gives  off  various  branches 
which  are  distinguished  into  internal  and  external  descending,  as- 
cending and  superficial  cervical. 

1736.  Internal  Descending  Branch.  It  is  formed  by  two  dis- 
tinct filaments,  manifestly  supplied  by  the  anterior  branches  of  the 
second  and  third  cervical  nerves,  which  unite  into  a  single  cord.  It 
descends  inwards  under  the  sterno-mastoideus,  and  at  the  middle  of 
the  neck  anastomoses,  by  a  reversed  arch,  with  the  descendens 
noni  (I722). 
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1737-  Phrenic  Nerve.  It  terminates  the  cervical  plexus  infe- 
riorly,  and  receives  its  principal  filanaent  from  the  anterior  branch 
of  the  fourth  cervical  nerve.  Most  commonly  it  is  joined  with  a 
very  slender  branch  which  comes  from  the  third,  and  two  or  three 
which  escape  from  the  brachial  plexus,  and  only  join  it  at  the  lower 
part  of  the  neck,  or  even  in  the  thorax.  Sometimes  its  volume  is 
augmented  by  a  twig  of  the  descendens  noni,  or  of  the  plexus  which 
terminates  it,  and  by  a  filament  of  the  superior  cervical  ganglion. 

Thus  formed  in  a  more  or  less  variable  manner,  difficult 
to  describe  with  precision  in  the  inextricable  interlacement  which 
forms  the  plexus,  the  phrenic  nerve  descends  along  the  fore 
and  lateral  part  of  the  neck,  between  the  rectus  capitis  anticus 
major  and  scalenus  anticus,  then  over  the  anterior  edge  of  the  lat- 
ter, giving  off  some  delicate  filaments  to  them.  At  the  lower  part 
of  the  neck,  it  communicates  with  the  inferior  cervical  ganglion  by 
one  or  two  other  filaments,  then  penetrates  into  the  thorax  between 
the  subclavian  artery  which  is  behind,  and  the  subclavian  vein 
which  is  before,  and  proceeding  inwards,  forwards  and  downwards, 
crosses  the  internal  mammary  artery  and  enters  the  anterior  me- 
diastinum ;  there,  it  sends  ramifications  to  the  thymus  gland.  It 
then  passes  over  the  trunks  of  the  pulmonary  vessels,  and  gliding 
before  the  root  of  the  lung,  descends  as  far  as  the  diaphragm  between 
the  pleura  and  the  lateral  parts  of  the  pericardium,  to  which  it  is 
closely  attached,  without  however  supplying  any  filament  either  in 
it  or  to  the  lung. 

The  phrenic  nerve  of  the  right  side,  which  is  more  vertical,  and 
placed  more  anteriorly  than  the  left,  divides  before  entering  the 
diaphragm,  into  six  or  seven  filaments  which  separate  from  each 
other  and  communicate  frequently  together.  They  first  spread  out 
ramifications  upon  the  upper  surface  of  the  muscle ;  then  the  in- 
ner filaments,  closely  connected  with  the  vena  cava  inferior,  pass 
by  the  aperture  which  gives  passage  to  that  vessel,  to  its  inferior 
surface,  to  which  they  are  partly  distributed,  partly  also  losing 
themselves  in  the  coeliac  plexus.  The  other  filaments,  which  are 
longer  and  directed  forwards,  backwards  and  inwards,  perforate  the 
aponeurosis  of  the  diaphragm,  accompanying  the  diaphragmatic 
arteries  and  veins,  and  send  several  filaments  to  anostomose  with 
the  coeliac  plexus  and  the  stomachic  filaments  of  the  pneumo-gas- 
tric  nerve. 

The  left  phrenic  nerve,  which  is  posterior  to  the  preceding,  turn- 
ing over  the  apex  of  the  heart,  and  consequently  longer  also  than 
it,  furnishes  ramifications  to  the  convex  surface  of  the  diaphragm, 
perforates  it,  after  being  divided  into  several  filaments,  is  partly 
expanded  over  its  concave  surface,  partly  over  the  oesophagus,  and 
gives  anastomosing  filaments  to  the  solar  and  coeliac  plexuses.  It 
also  furnishes  filaments  to  the  crura  of  the  diaphragm  and  to  the 
supra-renal  capsules,  and  sends  some  to  anastomose  with  those  of 
the  opposite  nerve. 

It  is  not  uncommon  to  see  the  terminating  twigs  of  the  phrenic 


OF  THE  CEliViCAL  NERVKS.  489 

nerves  presenting  more  or  less  numerous  enlargements  resembling 
ganglia. 

1738.  EoDternal  descending  branches.  These  are  four  or  five 
in  number,  sometimes  only  two,  but  always  furnishing  to  the  same 
parts  an  equal  quantity  of  twigs.  They  arise  principally  from  the 
fourth  cervical  nerve,  and  but  slightly  from  the  third.  Their 
course  is  very  short,  and  they  divide  almost  directly,  and  with  nu- 
merous variations,  into  a  great  number  of  twigs,  which  are  distin- 
guished according  to  their  position,  into 

1739.  Supra-clavicular  Twigs.  They  descend  along  the  la- 
teral part  of  the  neck,  under  the  platysma  myoides,  and  divide  in- 
to a  great  number  of  very  long  filaments,  some  of  which  pass  be- 
fore the  middle  part  of  the  clavicle  and  inferior  extremity  of  the 
sterno-mastoideus,  to  be  distributed  upon  the  pectoralis  major, 
in  the  integuments  of  the  thorax  and  to  the  mammse,  while  the 
others,  directing  themselves  more  outv/ards  and  backwards,  are 
placed  between  the  deltoid  and  pectoralis  major  muscles,  and 
ramify  in  the  skin  of  the  top  of  the  shoulder,  and  outer  upper  part 
of  the  arm. 

1740.  Supra-acromian  Twigs.  They  proceed  along  the  vipper 
edge  of  the  trapezius  muscle,  send  to  it  some  filaments  which  anasto- 
mose in  its  substance  with  those  of  the  termination  of  the  spinal 
accessory  nerve  (1719),  then,  on  arriving  at  the  acromion,  subdi- 
vide, and  cover  the  outer  and  back  part  of  the  deltoid  muscle  with 
a  great  quantity  of  ramifications. 

1741.  Sub-clavicular  Twigs.  They  are  deeply  imbedded  in 
cellular  tissue,  in  the  triangular  space  which  exists  between  the 
clavicle  and  the  trapezius  and  sterno-cleido-mastoideus  muscles. 
Arrived  beneath  the  clavicle,  they  distribute  themselves  to  the  sca- 
pular extremity  of  the  omo-hyoicleus  muscle,  and  to  the  upper  part 
of  the  subscapularis  and  serratus  magnus,  and  lose  themselves  in 
the  axilla. 

1742.  Deep  Cervical  Twigs.  These  descend  backwards  along 
with  the  spinal  accessory  nerve,  with  which  they  communicate  more 
or  less  frequently,  and  are  distributed  to  the  trapezius,  levator  an- 
guli  scapulae  and  rhomboideus  muscles,  as  well  as  to  the  neigh- 
bouring cellular  tissue  and  lymphatic  ganglia. 

1743.  Mastoid  Branch.  This  is  one  of  the  two  ascending 
branches  of  the  cervical  plexus.  It  ascends  along  the  posterior 
edge  of  the  sterno-cleido-mastoideus,  between  the  integuments  and 
the  splenius  muscle,  and  on  arriving  at  the  mastoid  process,  divides 
into  several  filaments  which  are  distributed  to  the  integuments  of 
the  posterior  and  lateral  part  of  the  head,  to  the  inner  surface  of 
the  external  ear,  and  to  the  occipitalis  muscle.  They  anostomose 
with  the  auricular  twig  of  the  facial  nerve  (1678),  and  with  the 
posterior  branch  of  the  third  cervical  nerve  (1731). 

1 744.  Auricular  Branch.  This  is  the  second  ascending  branch 
of  the  plexus,  and  is  nearly  twice  the  size  of  the  mastoid  branch, 
before  which  it  is  situated.    When  it  arises  from  the  plexus,  it  is 
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directed  outwards,  is  soon  reflected  over  the  posterior  edge  of  the 
sterno-mastoideus,  and,  after  forming  a  kind  of  arch,  proceeds  ob- 
liquely upwards  and  forwards  between  the  outer  surface  of  that 
muscle  and  the  integuments.  When  it  has  arrived  upon  its  ante- 
rior edge  opposite  the  angle  of  the  jaw,  it  divides  into  several  twigs 
whose  number  varies  in  different  subjects.  The  anterioi;  ascend- 
ing upon  the  outer  surface  of  the  parotid  gland,  give  it  numerous 
Ulaments,  among  which  there  is  one  that  goes  to  anastomose  deep- 
ly with  the  inferior  branch  of  the  facial  nerve  (1688),  and  gain  the 
lower  part  of  the  external  ear;  there  they  expand  and  ramify 
upon  its  two  surfaces,  being  especially  distributed  to  the  integu- 
ments. Some  of  their  filaments,  which  are  more  distinct  than  the 
rest,  follow  the  contour  of  the  helix,  after  traversing  the  substance 
of  the  ear  from  within  outwards  and  from  beneath  upwards,  be- 
tween the  lobule  and  the  end  of  the  fibro-cartilage.  They  anasto- 
mose with  the  superficial  temporal  branch  of  the  inferior  maxillary 
nerve  (I67O).  The  posterior  twigs,  of  which  there  are  one  or 
two,  run  along  the  posterior  edge  of  the  sterno-cleido-mastoideus, 
and  divide  upon  the  mastoid  process  into  filaments  which  gain  the 
inner  surface  of  the  ear,  the  upper  part  of  the  external  auditory 
canal,  and  the  integuments  of  the  lateral  part  of  the  head,  where 
they  anastomose  with  the  ramifications  of  the  preceding  branch. 

1745.  Superjicial  Cervical  Branches.  There  are  generally 
two,  of  which  one  is  larger ;  but  it  is  not  uncommon  to  find  only 
one,  which  sometimes  comes  from  a  common  trvmk  with  the  auri- 
cular. Arising  from  the  middle  part  of  the  plexus,  and  especially 
from  the  third  cervical  nerve,  they  are  reflected,  like  the  preced- 
ing and  beneath  it,  over  the  posterior  edge  of  the  sterno-mas- 
toideus muscle,  from  whence  they  proceed  transversely  between 
it  and  the  platysma  myoides.  They  immediately  divide  into  a 
greater  or  less  number  of  twigs  and  filaments,  some  of  which  ascend 
to  unite  deeply  with  the  descending  branch  of  the  facial  nerve 
(1688)  and  with  some  filaments  of  the  auricular  branch  of  the  same 
plexus  (I744),  while  the  others  diverge  in  all  directions,  and  are 
distributed  to  the  platysma  myoides  and  digastricus  mviscles,  the 
integuments  of  the  neck  and  the  maxillary  gland,  where  they  com- 
municate with  the  filaments  of  the  mylo-hyoid  twig  of  the  inferior 
maxillary  nerve  (1669),  and  with  those  of  the  facial  nerve.  Some 
of  them  proceed  transversely  to  anastomose  in  the  median  line  with 
the  ramifications  of  the  opposite  side  ;  some  others  ascend  superfi- 
cially towards  the  lower  part  of  the  face  to  be  united  to  the  mental 
nerve  (1669). 


OF  THE  FIFTH,  SIXTH,  SEVENTH,  AND  EIGHTH  PAIRS  OF  CERVICAL 

ISfERVES. 

1746.  Posterior  Branches.     They  are  much  smaller  than  the 
corresponding  branches  of  the  preceding  pairs.     They  descend  ob- 
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liqviely  outwards  between  the  semi-spinaiis  colli  and  complexus 
muscles,  to  which  they  give  filaments,  and  on  arriving  at  the 
spinous  processes,  traverse  the  splenius  and  trapezius,  and  lose 
themselves  in  their  fibres  and  in  the  integuments  of  the  back  part 
of  the  neck  and  upper  part  of  the  back. 

1747'  Anterior  Branches.  They  are  remarkable  for  their  size. 
At  first  situated  between  the  two  scaleni  muscles,  before  the  pos- 
terior, they  all  furnish  one  or  two  filaments,  which  anastomose 
with  those  of  the  cervical  ganglia,  and  some  others  which  lose 
themselves  in  the  scaleni  muscles.  They  then  all  communicate 
together,  and  form  the  Brachial  Plexus.  It  is  moreover  to  be 
observed  here,  that  the  anterior  branch  of  the  fifth  nerve  sends  a 
twig  to  the  phrenic  nerve  (1737)  3-nd  communicates  with  that  of 
the  fourth,  while  that  of  the  eighth  unites  with  a  branch  of  the 
first  dorsal  nerve. 


OF  THE  BRACHIAL  PLEXUS. 

(^Plexus  Nervorum  Brachii.) 

1748.  Formed  by  the  union  and  interlacement  of  the  anterior 
branches  of  the  last  four  cervical  nerves  and  first  dorsal,  the  bra- 
chial plexus  extends  from  the  lateral  and  inferior  part  of  the  neck 
to  the  axilla,  where  it  divides  into  several  branches  which  are  dis- 
tributed to  the  arm.  In  forming  it,  the  anterior  branches  of  the 
above-mentioned  nerves  proceed  in  the  following  manner :  Those 
of  the  fifth  and  sixth  cervical  nerves  descend  obliquely  outwards, 
and,  after  a  course  of  about  an  inch  and  a  half,  unite  into  a  single 
trunk  which  preserves  the  same  direction.  Those  of  the  eighth 
cervical  and  first  dorsal  nerves  also  unite  and  form  a  trunk  which 
becomes  nearly  horizontal.  Lastly,  that  of  the  seventh  cervical 
nerve  proceeds  for  a  long  time  between  these  two  trunks  in  an  iso- 
lated manner ;  but,  opposite  the  first  rib,  it  unites  to  both.  Thus, 
the  brachial  plexus  divided  into  three  distinct  portions  at  its  origin, 
afterwards  forms  a  large  flat  bundle  in  which  the  nervous  filaments 
are  mingled  and  interlaced  in  an  inextricable  manner. 

1749.  The  brachial  plexus  is  situated  at  its  commencement  be- 
tween the  scaleni  muscles,  the  anticus  lying  upon  it  so  as  to  cover 
it  below  over  a  considerable  extent,  and  leaving  it  almost  bare 
above.  It  is  then  immersed  in  the  subclavicular  adipose  tissue, 
passes  between  the  subclavius  muscle  and  the  first  rib,  is  applied 
upon  the  upper  portion  of  the  serratus  magnus,  and  is  lodged  in 
the  upper  part  of  the  axilla.  Until  it  reaches  the  latter  place  it 
remains  situated  behind  the  axillary  artery  and  vein,  but  then 
the  different  branches  which  terminate  it,  surround  the  artery  on 
all  sides  and  form  a  sort  of  sheath  for  it,  while  the  vein,  which  had 
always  been  more  superficial,  retains  its  position. 

1750.  The  branches  which  the  brachial  plexus  furnishes  are 
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distinguished  into  thoracic,  supra-scapular,  infra-scapular,  and  bra- 
chial. The  latter  are  designated  by  the  names  of  internal  cutane- 
ous, external  cutaneous,  median,  radial,  ulnar,  and  circumflex. 


THORACIC  BRANCHES. 

1751.  Anterior  Thoracic  Branch.  Furnished  chiefly  by  the 
seventh  cervical  nerve,  it  issues  from  the  anterior  part  of  the  plexus, 
descends  behind  the  clavicle  before  the  axillary  artery,  and  divides 
into  a  pretty  considerable  number  of  filaments.  Some  of  these, 
which  are  not  always  met  with,  form  a  kind  of  ring  by  turning  from 
before  backwards  around  the  axillary  artery,  and  ascend,  posterior- 
ly to  it,  to  unite  a  second  time  with  the  plexus  towards  the  point 
where  the  eighth  cervical  nerve  unites  with  the  first  dorsal.  The 
others  continue  to  descend  upon  the  thorax,  and  are  distributed 
among  the  fibres  of  the  pectoralis  major,  and  upon  the  inner  sur- 
face of  the  pectoralis  minor. 

Frequently  a  small  twig  proceeds  by  itself  from  the  cord  which 
the  last  cervical  and  first  dorsal  nerves  form,  passes  under  the  ax- 
illary artery,  and  is  entirely  distributed  to  the  pectoralis  minor. 

1752.  Posterior  Thoracic  Branch  (Inferior  external  respira- 
tory. Bell).  It  is  detached  from  the  upper  part  of  the  plexus, 
posteriorly,  and  arises  by  two  twigs,  of  which,  one  comes  from  the 
fifth,  the  other  from  the  sixth  cervical  nerve ;  sometimes  also  the 
seventh  cervical  nerve  furnishes  it  with  one.  That  of  the  fifth  sends 
a  filament  to  lose  itself  in  the  scalenus  posticus  and  levator  anguli 
scapulae.  Then,  united  into  a  single  trunk,  they  pass  behind  the 
axillary  vessels,  and  descend  upon  the  sides  of  the  thorax,  adher- 
ing to  the  serratus  magnus,  in  the  lower  third  of  which  they  are 
exhausted  by  a  great  number  of  ramifications,  without  having  pre- 
viously given  off  any  filaments. 


SUPRA-SCAPULAR  BRANCH. 

1753.  Issuing  from  the  upper  and  posterior  part  of  the  brachial 
plexus,  and  furnished  especially  by  the  fifth  cervical  nerve,  it 
descends  obliquely  backwards  toward  the  upper  edge  of  the  scapu- 
la, passes  under  the  ligament  which  closes  the  coracoid  notch 
(652),  previously  gives  a  filament  to  the  subscapularis  muscle, 
then  obliquely  traverses  the  oviter  region  of  the  fossa  supra-spinata, 
and  furnishes  several  filaments  to  the  supra-spinatus  muscle,  un- 
der which  it  is  situated.  It  then  passes  into  the  fossa  infra- 
spinata,  at  the  fore  part  of  the  spine  of  the  scapula,  towards  the 
base  of  the  acromion  process,  and  divides  into  three  or  four  twigs 
which  descend  and  are  subdivided  in  the  infra-spinatus  and  teres 
minor  muscles. 
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INFRA-SCAPULAR  BRANCHES. 

1754.  They  arise  at  variable  points  of  the  brachial  plexus,  and 
sometimes  from  the  circumflex  nerve,  which  itself  comes  off  from  it, 
either  separately  or  by  a  common  trunk.  Their  number  is  as  sub- 
ject to  variation  as  their  origin ;  but  in  general  there  are  three  of 
them. 

The  Jirst,  which  is  the  largest,  comes  from  the  posterior  part  of 
the  plexus,  and  passes  behind  the  axillary  vessels  to|  descend  be- 
tween the  serratus  magnus  and  subscapularis,  traverse  the  teres 
major  and  lose  itself  by  two  or  three  twigs  on  the  anterior  surface 
of  the  latissimus  dorsi. 

The  second,  which  is  the  smallest  of  the  three,  also  issues  from 
the  plexus  behind,  throws  itself  upon  the  inner  surface  of  the  sub- 
scapularis mviscle,  and  is  distributed  to  it. 

The  third  has  sometimes  a  common  origin  with  the  first,  and 
also  frequently  comes  from  the  circumflex  nerve.  It  descends  ob- 
liquely along  the  subscapularis  muscle,  and  ramifies  in  its  substance 
as  well  as  in  the  teres  major  and  teres  minor. 


OF  THE  INTERNAL  CUTANEOUS  NERVE. 

{Nervus  Cutaneus  Medius.) 

1755.  It  is  the  smallest  of  the  six  branches  which  terminate  the 
brachial  plexus,  from  the  inner  and  lower  part  of  which  it  comes, 
being  furnished  almost  exclusively  by  the  first  dorsal  nerve  and  the 
last  cervical.  It  descends  vertically  under  the  brachial  aponeuro- 
sis, along  the  inner  surface  of  the  arm,  near  the  basilic  vein,  which 
is  sometimes  placed  before,  sometimes  behind  it,  and  sometimes  on 
its  sides.  At  first  deeply  concealed  in  the  cellular  tissue  of  the 
axilla,  between  the  median  and  ulnar  nerves,  it  becomes  more  su- 
perficial as  it  descends  ;  but  it  only  gives  off  some  very  slender 
filaments  which  lose  themselves  in  the  cellular  tissue  and  skin,  and 
of  which  one  directs  itself  towards  the  inner  condyle.  It  is  near 
this  tuberosity,  and  sometimes  sooner,  that  the  trunk  of  the  nerve 
itself  divides  into  two  branches,  an  external,  and  an  internal. 

1756.  External  Branch.  Smaller  than  the  other,  it  runs 
along  the  edge  of  the  biceps  muscle,  almost  immediately  pierces 
the  brachial  aponeurosis,  and  directs  itself  obliquely  downwards 
and  forwards,  placed  above  the  median  nerve,  which  it  accompa- 
nies as  far  as  the  lower  part  of  the  biceps  muscle.  Then  travers- 
ing the  middle  of  the  bend  of  the  arm,  it  remains  on  the  surface  of 
the  aponeurosis  of  the  fore-arm  until  near  the  wrist,  where  it  ter- 
minates by  twigs  which  are  distributed  to  the  integuments,  and 
which  cannot  be  traced  beyond  the  annular  ligament  of  the  wrist 
(1108).     In  passing  over  the  fore-arm,  it  gives  off  on  either  side 
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filaments  which  may  be  distinguished  into  radial  and  ulnar,  and 
which  proceed  obhquely  downwards,  to  be  distributed  to  the  in- 
teguments of  this  part  of  the  upper  extremity,  anastomosing  on 
the  one  hand  with  the  twigs  of  the  external  cutaneous  nerve,  and 
on  the  other,  with  those  of  the  internal  branch  of  the  internal  cu- 
taneous nerve  itself  (1757)- 

1757-  Internal  Branch.  This  may  be  regarded  as  the  conti- 
nuation of  the  trunk.  It  continues  to  descend  upon  the  brachialis 
internus  muscle,  accompanied  by  the  basilic  vein.  Near  the  inner 
condyle  it  divides  into  two  twigs.  Of  these,  the  anterior  directs  it- 
self obliquely  over  the  anterior  muscles  of  the  fore-arm,  passing 
sometimes  behind  sometimes  before  the  median-basilic  vein,  and 
then  furnishes,  especially  by  its  inner  side,  several  filaments  which 
descend  very  far  behind  the  fore-arm  and  ramify  in  its  integuments  ; 
some  of  them  extend  as  far  as  the  inner  edge  of  the  hand.  The 
'posterior  turns  backwards  under  the  condyle,  descends  along  the 
ulna,  and  terminates  by  a  great  number  of  filaments  which  may  be 
followed  in  the  integuments  as  far  as  the  back  of  the  hand  and  to 
near  the  little  finger. 


OF  THE  EXTERNAL  CUTANEOUS  NEEVE. 

(Nervus  perforans  Casserii  seu  musculo-cutaneus.) 

1758.  A  little  larger  than  the  preceding,  but  smaller  than  the 
Other  brachial  nerves,  it  arises  from  the  outer  part  of  the  plexus, 
and  comes  in  particular  from  the  fifth  and  sixth  cervical  nerves, 
which,  after  forming  a  single  trunk  as  far  as  the  common  origin  of 
the  biceps  and  coraco-brachialis,  divide  anew  into  two  divergent 
cords,  the  inner  of  which  passes  before  the  axillary  artery  to  con- 
tribute to  the  formation  of  the  median  nerve,  while  the  outer  con- 
stitutes the  nerve  of  which  we  here  speak. 

1759.  This  nerve  descends  at  first  obliquely  outwards  behind  the 
coraco-brachialis  muscle,  then  passes  through  it,  (1132),  after  sup- 
plying it  with  a  very  slender  filament  which  may  be  traced  until 
its  insertion  into  the  humerus.  After  this,  it  descends  along  the 
inner  and  fore  part  of  the  arm,  between  the  brachialis  internus  and 
biceps  muscles,  giving  off  several  twigs  to  them.  One  of  these 
twigs,  which  is  larger  than  the  others,  descends  inwards,  divides 
into  two  filaments,  and  proceeds  as  far  as  the  lower  extremity  of 
the  brachialis  internus.  Another  follows  the  same  direction,  and 
communicates  with  the  median  nerve  towards  the  lower  part  of  the 
arm.  The  external  cutaneous  nerve  then  disengages  itself  on  the 
outside  of  the  tendon  of  the  biceps,  traverses  the  middle  of  the 
bend  of  the  arm  under  the  median-cephalic  vein,  and  descends 
along  the  fore  and  outer  part  of  the  fore-arm,  between  the  aponeu- 
rosis and  the  skin.  When  it  has  arrived  near  the  wrist,  it  divides 
into  two  branches,  an  outer  and  an  inner,  and  so  terminates. 
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1760.  The  o^lter  branch,  which  is  larger  than  the  other,  sends 
a  twio-  over  the  back  of  the  hand,  which  is  more  or  less  prolonged 
upon  the  fingers.  It  then  descends  behind  the  thumb  and  upon 
its  outer  side,  also  giving  some  filaments  to  the  fore-finger.  Seve- 
ral of  its  ramifications  anastomose  with  those  of  the  radial  nerve. 

1761.  The  inner  branch  descends  upon  the  muscles  of  tlie 
thumb,  in  the  palm  of  the  hand,  and  there  subdivides  into  a  mul- 
titude of  filaments  which  may  be  traced  upon  the  fingers. 


OF  THE  MEDIAN  NERVE. 

(Nervus  Medianus). 

1762.  This  is  the  largest  nerve  of  the  brachial  plexus,  from 
which  it  arises,  behind  the  internal  cutaneous  nerve,  and  between 
the  ulnar  and  external  cutaneous  nerves.  The  seventh  and  eighth 
cervical  nerves,  united  to  the  first  dorsal,  form  its  principal  origin, 
to  which  is  joined  a  branch  of  the  common  trunk  of  the  fifth  and 
sixth  cervical  nerves  (1758),  which  forms,  with  all  the  other 
roots,  a  kind  of  nervous  interlacement  around  the  axillary  artery 
(I749). 

1763.  After  thus  originating,  the  median  nerve  descends  a  lit- 
tle outwards  behind  the  inner  edge  of  the  biceps  and  internally  of 

the  brachial  arterv.    It  arrives  at  the  bend  of  the  arm  without  siv- 

•'     .  ....  »  ^ 

ing  off  any  ramification,  and  traverses  it  in  its  middle  part,  inter- 
nally of  the  biceps  and  under  the  median  vein.  It  then  sinks  be- 
hind the  anti-brachial  aponeurosis,  between  the  brachialis  internus 
and  pronator  teres,  passes  between  the  two  origins  of  the  latter 
muscle  (1149)  and  proceeds  along  the  fore-arm  between  the  flexor 
digitorum  sublimis,  and  flexor  profundus,  between  whose  tendons  it 
becomes  apparent  below.  Lastly,  it  passes  along  with  them  under 
the  anterior  annular  ligament  of  the  carpus,  adheres  to  them  by  a 
very  delicate  membraneous  cellular  tissue,  becomes  broader  and 
thicker  than  it  was  before,  and  on  arriving  in  the  palm  of  the 
hand  towards  the  upper  part  of  the  metacarpal  bones,  divides  into 
several  twigs,  which  are  distributed  to  the  fingers,  and  which  are 
distinguished  numerically,  counting  from  without  inwards. 

1764.  As  it  proceeds  between  the  brachialis  internus  and  prona- 
tor teres,  the  median  nerve  gives  off  its  first  twigs  to  the  pronator 
teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi  ulnaris, 
flexores  digitorum  sublimis  and  profundus,  and  flexor  longus  pol- 
iicis.  They  penetrate  by  the  inner  surface  of  most  of  these 
muscles,  and  are  lost  in  their  fleshy  fibres. 

1765.  Interosseous  Tivig.  Larger  than  the  preceding,  and 
arising  under  them,  this  twig  separates  from  the  median  nerve  at 
a  very  acute  angle,  and  gives  off  at  its  origin  a  filament  which  goes 
to  the  flexor  sublimis,  in  which  it  loses  itself.  The  interosseous 
nerve  then  passes  between  the  two  flexor  muscles  of  the  fingers, 
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gains  the  anterior  surface  of  the  interosseous  ligament,  accompany- 
ing the  artery  of  this  name,  and  gives  off  laterally  several  filaments 
which  are  destined  for  the  flexor  digitorum  profundus  and  flexor 
longus  pollicis.  Arrived  at  the  upper  edge  of  the  pronator  qua- 
dratus,  it  dives  under  it  giving  it  some  filaments,  and  then  emerges 
by  the  inferior  aperture  of  the  interosseous  ligament  (669)  to  be 
expanded  over  the  back  of  the  hand,  where  it  furnishes  a  great 
number  of  ramifications  which  become  superficial,  but  do  not  extend 
so  far  as  those  of  the  interosseous  artery  which  they  accompany. 

1766.  Pretty  frequently,  after  giving  rise  to  the  interosseous 
twig,  the  median  nerve  furnishes  another  which  descends  inwards, 
foUows  the  course  of  the  vilnar  artery,  and  anastomoses  with  the 
ulnar  nerve.  It  then  sends  some  irregular  filaments  to  the  flexors 
of  the  fingers  and  flexor  carpi  radialis.  But,  at  the  lower  part  of 
the  fore-arm,  there  separates  from  it  the  cutaneous  palmar  twig^ 
which  is  of  considerable  size,  issues  between  the  tendons  of  the 
flexor  sublimis,  and  loses  itself  in  the  integuments  of  the  palm  of 
the  hand,  after  a  short  course. 

1767-  First  Digital  Twig.  Directed  obliquely  outwards,  it 
immediately  gives  off  several  filaments  to  the  abductor,  opponens 
and  flexor  brevis  pollicis,  descends  along  the  latter,  to  which 
it  gives  off  a  ramification,  and  following  the  radial  edge  of  the 
thumb,  arrives  at  its  extremity.  Opposite  the  first  phalanx,  it 
throws  backwards  into  the  integuments  of  the  posterior  surface  of 
the  thumb,  a  filament  which  also  ascends  outwards.  Frequently 
also  the  first  filaments  which  escape  from  it  to  be  distributed 
among  the  muscles  of  the  ball  of  the  thumb,  form  an  entirely  dis- 
tinct tv^iff. 

1768.  Second  Digital  Twig.  It  follows  at  first  the  direction  of 
the  preceding  twig ;  but  separates  from  it  as  it  descends,  to  pro- 
ceed over  the  ulnar  edge  of  the  first  bone  of  the  metacarpus  and  of 
the  thumb,  giving  a  filament  to  the  flexor  brevis,  and  several  other 
ramifications  to  the  integuments  of  the  posterior  surface  of  that 
finger. 

1769.  Third  Digital  Twig.  Placed  upon  the  first  of  the  lum- 
bricales  muscles,  it  furnishes  it  at  first  with  a  filament,  then  des- 
cends along  the  radial  edge  of  the  second  metacarpal  bone  and 
fore-finger  to  the  extremity  of  the  latter,  v/here,  after  giving  off  one 
or  two  posterior  filaments,  it  expands  and  anastomoses  with  one  of 
the  branches  of  the  next  twig. 

1770-  Fourth  Digital  Twig.  Descending  between  the  second 
and  third  metacarpal  bones,  it  gives  a  filament  to  the  second  of  the 
lumbricales  muscles,  and  bifurcates  opposite  the  separation  of  the 
fore  and  middle  finger,  and  sometimes  sooner.  One  of  these  se- 
condary twigs  follows  the  ulnar  edge  of  the  first,  the  other,  the  ra- 
dial edge  of  the  second  of  these  fingers.  They  both  furnish  fila- 
ments posteriorly  to  the  integuments,  opposite  the  first  phalanges, 
and  are  expanded  upon  the  summits  of  the  fingers. 

1771-  Fifth  Digital  Twig.     It  follows  the  original  direction  of 
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the  median  nerve,  in  the  interval  of  the  third  and  fourth  metacar- 
pal bones.  After  giving  a  filament  to  the  third  lumbricalis,  it  di- 
vides into  two  secondary  twigs  which  descend  upon  the  ulnar  edge 
of  the  middle  finger,  and  radial  edge  of  the  ring  finger.  The  latter 
receives  a  filament  of  the  ulnar  nerve ;  but  both  send  posterior  fila- 
ments into  the  integuments  of  these  fingers,  and  terminate  by  ana- 
tomosittg  in  their  pulp. 

1772.  All  the  digital  twigs  furnished  by  the  median  nerve  ac- 
company the  arteries  of  the  fingers,  and  give  off  on  all  sides  slen- 
der filaments  to  the  skin. 


OF  THE  ULNAR  NERVE, 


(Nervus  Cubitalis.) 

1T]3.  Arising  from  the  inner  and  back  part  of  the  brachial 
plexus,  and  in  particular,  from  the  last  two  branches  which  enter 
into  its  formation,  this  nerve  descends  almost  vertically,  only  in- 
clining a  little  backwards,  along  the  inner  edge  of  the  triceps  ex- 
tensor muscle,  to  which  it  is  pretty  closely  attached  by  cellular  tis- 
sue. Not  far  from  the  elbow,  it  gives  off  some  long  and  slender 
filaments  which  go  to  the  integuments  of  the  upper  and  back  part 
of  the  fore-arm.  It  then  passes  between  the  inner  condyle  and 
olecranon,  traverses  the  upper  extremity  of  the  flexor  carpi  ulnaris 
muscle,  and  directs  itself  obliquely  downwards  and  forwards,  along 
the  anterior  and  inner  part  of  the  fore-arm,  between  the  flexor  carpi 
ulnaris  and  flexor  digitorum  profundus,  and  internally  of  the  ulnar 
artery.  Its  volume  gradually  diminishes  as  it  descends.  Towards 
the  lower  region  of  the  fore-arm,  a  little  above  the  wrist,  it  divides 
into  two  branches,  one  of  which  proceeds  over  the  back  of  the 
hand,  while  the  other  goes  to  the  palm. 

177^'-  Before  dividing,  and  after  passing  through  the  substance 
of  the  flexor  carpi  ulnaris,  the  ulnar  nerve  commonly  gives  off  from 
four  to  six  filaments  to  the  neighbouring  muscles,  especially  the 
flexor  carpi  ulnaris  and  flexor  digitorum  profundus.  One  of  them 
accompanies  the  ulnar  artery  for  a  considerable  time,  and  loses  it- 
self in  the  two  flexors  of  the  fingers  near  the  wrist. 

1775-  Palmar  Branch.  Larger  than  the  dorsal,  and  appear- 
ing to  be  the  true  continuation  of  the  trunk,  it  emerges  from  be- 
hind the  tendon  of  the  flexor  carpi  ulnaris,  proceeds  along  its  outer 
edge,  passes  between  the  annular  ligament  and  the  integuments, 
beside  the  pisiform  bone,  and,  before  arriving  at  the  palm  of  the 
hand,  divides  into  two  twigs,  a  deep  and  superficial. 

The  deep  twig  passes  behind  the  upper  extremity  of  the  oppo- 
nens  minimi  digiti,  dives  behind  the  bundle  formed  by  the  tendons 
of  the  flexors  of  the  fingers  and  lumbricales,  and  then  bends  out- 
wards, so  as  to  form  a  kind  of  arch,  the  concavity  of  which  is  above, 

2  k 
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and  whose  convexity  furnishes  some  filaments.  Of  these,  the  two 
first  are  distributed  to  the  muscles  of  the  little  finger,  four  or  five 
others  dive  into  the  substance  of  the  interossei  muscles,  and  lose 
themselves  towards  the  back  of  the  hand,  while  those  which  ter- 
minate the  twig  are  expanded  in  the  adductor  pollicis  and  abductor 
indicis  muscles. 

The  superficial  hvig  gives  a  filament  to  the  muscles  of  the  little 
finger  beneath  the  pisiform  bone,  and  presently  divides  into  two 
secondary  twigs,  an  outer  and  an  inner.  The  outer  is  the  larger. 
It  descends  vertically  beneath  the  palmar  aponeurosis,  gives  off  a 
filament  which  anastomoses  with  the  last  digital  twig  of  the  me- 
dian nerve  (1771)5  furnishes  another  to  the  fourth  lumbricalis, 
and  bifurcates  in  such  a  manner  that  one  of  its  ramifications  de- 
scends along  the  ulnar  side  of  the  ring  finger,  and  the  other  along 
the  radial  side  of  the  little  finger,  being  in  other  respects  distribut- 
ed precisely  in  the  same  manner  as  that  of  the  median  nerve.  The 
inner  directs  itself  obliquely  inwards,  gives,  at  first,  filaments  to 
the  muscles  of  the  internal  palmar  region,  before  which  it  passes, 
and  gains  the  ulnar  edge  of  the  little  finger,  at  the  extremity  of 
which  it  anastomoses  by  an  arch  with  the  preceding. 

1776-  Dorsal  Branch.  Much  smaller  than  the  palmar,  and 
winding  between  the  inferior  part  of  the  ulna  and  the  tendon  of  the 
flexor  carpi  ulnaris,  it  gains  the  inner  part  of  the  back  of  the  hand, 
where,  after  giving  one  or  two  filaments  to  the  integuments,  it  se- 
parates into  two  twigs,  an  inner  and  an  outer. 

The  inner  descends  along  the  ulnar  edge  of  the  fifth  metacarpal 
bone,  gives  a  great  number  of  filaments  to  the  abductor  minimi 
digiti  and  the  integuments,  and  loses  itself  on  the  dorsal  surface  of 
the  little  finger. 

The  outer  passes  between  the  fourth  and  fifth  metacarpal  bones, 
and  divides  at  a  greater  or  less  height  into  two  filaments,  one  of 
which  descends  backwards  over  the  radial  side  of  the  little  finger 
and  the  ulnar  side  of  the  ring  finger,  while  the  other  is  distributed 
on  the  radial  side  of  the  latter,  and  ulnar  side  of  the  middle 
finger.  These  ramifications  distribute  a  great  number  of  filaments 
to  the  skin  of  the  back  of  the  fingers,  and  anastomose  at  their  ex- 
tremities with  themselves,  or,  on  that  of  the  middle  finger  with  the 
radial  nerve. 


OF  THE  RADIAL  OE  MUSCULO-SPIRAL  NERVE. 

(Nervus  Radialis). 

1777-  It  arises  from  the  inner  and  back  part  of  the  brachial 
plexus,  where  it  is  especially  formed  by  the  sixth,  seventh,  and 
eighth  cervical  nerves,  and  first  dorsal.  Its  volume  equals  that 
of  the  median  nerve,  and  even  sometimes  exceeds  it.  It  descends 
at  first  obHquely  from  before  backwards  between  the  three  portions 
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of  the  triceps  extensor  and  the  inner  part  of  the  humerus.  It  then 
turns  from  within  outwards,  and  from  above  downwards  in  the 
groove  which  the  outer  surface  of  that  bone  presents  (442)  ;  and 
lastly,  on  arriving  at  the  anterior,  external  and  inferior  part  of  the 
arm,  between  the  brachialis  internus  and  supinator  longus,  it  pro- 
ceeds over  the  elbow-joint,  and  there  divides  into  two  branches,  ah 
anterior  and  posterior. 

1778-  But  before  dividing,  this  nerve  gives  off  a  considerable 
number  of  twigs.  Thus  it  gives  off  two  or  three,  opposite  the 
united  tendons  of  the  latissimus  dorsi  and  teres  major,  to  the  tri- 
ceps extensor  muscle.  Farther  down,  it  sends  several  twigs  into 
the  same  muscle.  One  of  them  traverses  its  inferior  and  external 
portion,  and  loses  itself  in  the  brachialis  internvis.  Another  des- 
cends under  its  large  portion,  ramifies  there,  and  transmits  a  very- 
long  and  remarkable  filament  to  the  anconeus  muscle.  Still  lower, 
the  I'adial  nerve  gives  off  a  pretty  large  branch  to  the  integuments 
of  the  fore-arm  ;  sometimes  it  is  double  ;  it  perforates  the  brachi- 
alis internus,  emerges  between  it  and  the  supinator  longus,  passes 
behind  the  outside  of  the  elbow,  and  descends  along  the  outer  and 
back  part  of  the  fore-arm  and  hand  as  far  as  the  thumb,  giving  a 
great  number  of  filaments  to  the  skin  and  cellular  tissue.  Lastly, 
as  it  passes  between  the  brachialis  internus  and  supinator  longus, 
the  radial  nerve  sends  some  filaments  still  to  the  latter  and  to  the 
extensor  carpi  radialis  longior. 

1779-  -interior  Branch.     Smaller  than  the  other,  it  descends 
along  the  anterior  and  outer  part  of  the  fore-arm,  between  the  two 
supinator  muscles,  and  on  the  outside  of  the  radial  artery.     To- 
wards  the  lower  third  of  the  fore-arm,  it  winds  a  little  outwards, 
passes  under  the  tendons  of  the   supinator  longus  and  extensor 
carpi  radialis  longior,   and  descends  between  the  integuments  and 
the  tendons  of  the  extensor  ossis  metacarpi  and  extensor  primi  in- 
ternodii  poUicis.     Presently  after,  it  divides  into  two  twigs,  an 
outer  which  is  smaller,  and  an  inner,  larger.     The  oziter  descends 
upon  the  dorsal  surface  of  the  thumb,  and  divides  into  two  fila- 
ments, one  of  which  ramifies  along  its  radial  edge,  while  the  other 
bifurcates  to  be  distributed  to  its  ulnar  side,  and  to  the  radial  side 
of  the  fore-finger.     The  inner  proceeds  over  the  back  of  the  hand, 
and  divides  into  two  filaments,  one  of  which  belongs  to  the  ulnar 
side  of  the  fore-finger,  the  other  to  the  radial  side  of  the  middle 
finger.     All  these  filaments,  before  terminating  at  the  extremities 
of  the  fingers,  furnish  many  ramifications  to  the  interossei  muscles, 
the  integuments,  and  the  parts  about  the  first  metacarpo-phalan- 
geal  articulations. 

I78O.  Posterior  Branch.  It  directs  itself  obliquely  outwards, 
passes  under  the  supinator  longus  and  extensores  carpi  radiales 
muscles,  gives  off  several  filaments  to  them  as  well  as  to  the  an- 
coneus, enters  between  the  fleshy  fibres  of  the  supinator  brevis, 
furnishes  it  with  several  filaments,  passes  through  it  in  the  longi- 
tudinal direction,  winding  obliquely  downwards  over  the  superior 
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extremity  of  the  radius,  and  arrives  at  the  posterior  surface  of  the 
fore-arm,  divided  into  several  twigs  varying  as  to  their  number  and 
origin.  Some  of  these,  the  posterior,  lose  themselves  by  being 
more  or  less  prolonged  downwards,  in  the  supinator  brevis,  exten- 
sor carpi  ulnaris,  and  extensor  muscles  of  the  fingers  and  index. 
The  anterior  belong  to  the  muscles  of  the  deep  and  posterior  layer 
of  the  fore- arm.  One  of  them,  which  is  larger  and  longer  than 
the  others,  descends  behind  the  interosseous  ligament,  gives  some 
ramifications  to  the  neighbouring  muscles,  passes  over  the  wrist- 
joint  under  the  posterior  annular  ligament  of  the  carpus,  and  di- 
vides on  the  back  of  the  hand  into  a  great  number  of  filaments, 
which  lose  themselves  in  the  interossei  muscles  and  cellular  tissue. 


O?  THE   CUICUMFLEX   NERVE. 

(Nervus  Awillafis). 

1781.  Arising  from  the  inner  and  back  part  of  the  brachial 
plexus,  in  certain  subjects,  it  appears  to  be  but  a  branch  of  the 
radial  nerve,  but  in  general,  is  particularly  produced  by  the  last 
two  cervical  nerves  and  the  first  dorsal.  Immediately  after  its 
origin  it  descends  before  the  subscapularis  muscle,  which  receives 
a  considerable  twig  from  it,  then  dives  between  the  two  teretes 
muscles,  turns  from  before  backwards  and  from  within  outwards 
between  the  capsule  of  the  shoulder  joint  and  the  long  portion  of 
the  triceps  extensor,  and  at  length  gains  the  posterior  edge  of  the 
inner  surface  of  the  deltoid  muscle,  after  giving  some  filaments  to 
the  teres  minor. 

1782.  Opposite  the  triceps  extensor  muscle,  this  nerve  divides 
into  two  branches.  The  upper,  which  is  shorter,  sends  a  twig 
into  the  infra-spinatus,  and  then  loses  itself  in  the  deltoid  muscle, 
after  running  for  some  extent  upon  its  internal  surface.  The 
other,  or  inferior,  entirely  loses  itself  in  the  deltoid  muscle,  and 
terminates  near  its  anterior  edge  and  insertion  into  the  humerus. 


OF  THE  DORSAL  KERVES. 

(Nervi  Dorsales). 

1783.  They  arise,  like  the  cervical  nerves  (1725),  from  the  la- 
teral parts  of  the  spinal  marrow,  by  two  distinct  roots,  an  anterior 
or  smaller,  and  a  posterior  or  larger,  which  are  separated  by  the  li- 
gamentum  dentatum,  and  directed  so  much  the  more  obliquely 
downwards  the  lower  they  are  ;  these  roots  unite  into  a  single 
trunk  beyond  the  intervertebral  hole  and  beyond  the  ganglion  of 
the  posterior  root.  In  a  word,  the  greatest  similarity  exists  be- 
tween them  and  the  cervical  nerves.     They  are  twelve  in  number 
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on  each  side,  and  distinguished  by  their  numerical  name,  count- 
ing from  above  downwards.  The  first  issues  between  the  first 
two  dorsal  vertebree,  and  the  last  between  the  twelfth  dorsal  and 
the  first  lumbar  vertebra. 

1734.  On  emerging  from  the  intervertebral  hole  which  belongs 
to  it,  each  dorsal  nerve  immediately  divides  into  two  branches,  a 
posterior  or  dorsal^  and  an  anterior  or  intercostal,  of  which  the 
latter  is  the  larger. 


POSTERIOR  OR  DORSAL  BRANCHES. 

1735.  They  are  immediately  directed  backwards  between  the 
transverse  processes  of  the  dorsal  vertebrae,  under  the  semi-spi- 
nalis  dorsi  and  multifidus  spin®,  where  they  commonly  divide 
into  two  orders  of  twigs.  Of  these,  the  inner,  enter  immediately 
into  the  semi-spinalis  dorsi  and  multifidus  spinas  muscles,^  pass  ob- 
}iqu.ely  through  them,  giving  off  several  filaments  to  them,  emerge 
between  them  and  the  longissimus  dorsi,  which  also  receives  rami- 
fications from  them,  perforate  the  muscles  which  lie  above  the  lat- 
ter, and,  for  the  most  part,  lose  themselves  in  the  skin  of  the  back, 
some  of  them  however  remaining  in  the  trapezius  and  rhomboide- 
us.  The  outer ^  which  are  larger,  descend  obliquely  outwards  be- 
neath the  semi-spinalis  dorsi,  multifidus  spinee  and  longissimus 
dorsi,  emerge  in  the  triangular  spaces  which  the  levatores  costarum 
form  above,  and  pass  between  the  sacro-lumbalis  and  longissimus 
dorsi,  to  which  they  furnish  filaments  ;  they  then  expand  into  se- 
veral ramifications  which  creep  under  the  latissimus  dorsi,  trape- 
zius, and  rhomboideus,  pass  through  them,  and  are  ultimately  dis- 
tributed to  the  skin. 

ANTERIOR  BRANCHES. 

1786.  The  first  issues  under  the  first  rib,  and  the  twelfth  vinder 
the  last  rib.  They  have  this  in  common,  that  each  of  them  re- 
ceives one  or  two  filaments  from  the  corresponding  thoracic  gang- 
lion. They  then  proceed  outwards  under  the  pleura  to  the  angle 
of  the  ribs,  where  they  enter  between  the  two  planes  of  the  intercos- 
tal muscles,  after  which  they  draw  near  the  lower  edge  of  the  rib 
immediately  above  them,  and  follow  its  course,  which  gives  them 
a  different  inclination  (83).  They  also  accompany  in  a  more  or 
less  intimate  manner  the  intercostal  vessels,  and  in  particular  the 
artery  of  that  name. 

1787-  Anterior  Branch  of  the  First  Dorsal  Pair.  Im- 
mediately after  its  origin,  and  its  communication  with  the  first 
thoracic  ganglion,  it  furnishes  a  twig  which  proceeds  obliquely 
downwards  under  the  inferior  surface  of  the  first  rib,  runs  along  its 
outer  edge,  arrives  near  the  sternum,  perforates  the  intercostal 
muscles,  and  loses  itself  on  the  upper  and  fore  part  of  the  thorax, 
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after  giving  several  filaments  to  the  muscles  just  named.  With 
respect  to  the  branch  itself,  it  descends  outwards  before  the  neck 
of  the  rib,  and  unites  with  the  eighth  cervical  nerve  to  assist  in 
forming  the  brachial  plexus  (1748). 

I7B8.  Anterior  Branch  of  the  Second  Dorsal  Pair.  It  directs 
itself  along  the  inner  surface  of  the  second  rib,  as  far  as  the  ante- 
rior edge  of  the  serratus  magnus,  where  it  divides  into  two  twigs, 
an  intercostal  properly  so  called,  and  a  brachial. 

The  intercostal  twig  continues  to  run  along  the  lower  edge  of 
the  rib,  gives  filaments  to  the  intercostal  muscles,  and,  on  arriving 
at  the  sternum,  emerges  between  that  bone  and  the  external  inter- 
costal muscle,  and  is  expanded  by  several  twigs  on  the  anterior 
part  of  the  thorax  and  in  the  pectoralis  major. 

The  brachial  twig  immediately  perforates  the  external  intercos- 
tal muscle,  after  giving  it  some  small  filaments,  and  descends  ob- 
liquely outwards  into  the  axilla,  where  it  sometimes  receives  a  fila- 
ment of  communication  from  the  internal  cutaneous  nerve  (1755), 
which  augments  its  size.  It  then  descends  along  the  inner  and 
back  part  of  the  arm,  sends  several  filaments  to  the  integuments, 
and  loses  itself  near  the  elbow  by  a  great  number  of  ramifications. 

1789.  Anterior  Branch  of  the  Third  Dorsal  Pair.  It  follows 
the  lower  edge  of  the  third  rib  as  far  as  its  middle,  gives  some  fila- 
ments to  the  posterior  part  of  the  intercostal  muscles,  and  divides 
into  two  twigs.  One  of  these,  the  intercostal^  follows  the  same  di- 
rection as  the  branch,  gives  off  but  few  filaments,  passes  under  the 
triangula^s  sterni,  furnishes  it  with  some  ramifications,  and  is  ex- 
panded near  the  sternum  upon  the  anterior  part  of  the  thorax. 
The  other,  the  brachial  twig,  gives  some  filaments  to  the  intercos- 
tal muscles,  perforates  the  external,  descends  in  the  lower  part  of 
the  axilla,  and  loses  itself  on  the  inner  part  of  the  arm. 

1790.  Anterior  Branches  of  the  Fourth,  Fifth,  Sixth,  and 
Seventh  Dorsal  Pairs.  They  run  along  the  lower  edge  of  the 
corresponding  ribs,  as  far  as  its  middle,  where,  after  sending  nu- 
merous and  pretty  long  filaments  into  the  intercostal  muscles,  they 
divide  into  two  orders  of  twigs.  The  inner  follow  the  original 
course  of  the  branch,  give  ramifications  to  the  intercostales  and 
triangularis  sterni,  pass  under  the  latter,  and  emerge  by  one  or 
two  filaments  on  the  sides  of  the  sternum,  to  be  distributed  to  the 
pectoralis  major,  the  mamma  and  the  integuments.  The  outer 
perforate  the  external  intercostal  muscle  and  separate  into  two 
filaments,  one  of  which  proceeds  backwards  into  the  integuments  of 
the  lateral  part  of  the  thorax,  while  the  other  ramifies  in  the  obli- 
quus  externus  and  the  skin  of  the  abdomen. 

1791.  Anterior  Branches  of  the  Eighth,  Ninth,  Tenth,  and 
E/l^venth  Dorsal  Pairs.  They  foUow  the  same  course  as  the  last ; 
but  their  division  takes  place  so  much  nearer  the  anterior  extremity 
of  each  intercostal  space  the  lower  they  are  examined,  because  it 
always  happens  at  the  same  distance  from  the  intervertebral  hole, 
although  the  spaces.  g,^e  aucc^ssively  shortened.     The  inner  twigs 


OF  THE  LUMBAR  NERVES.  503 

follow  the  lower  edge  of  each  of  the  ribs,  and  leave  it,  passing  over 
the  insertions  of  the  diaphragm  (1278),  which  receives  no  filaments 
from  them,  to  pass  into  the  walls  of  the  abdomen,  between  the 
transversalis  and  obliquus  internus  muscles,  into  which  they  send 
some  divisions.  Then,  arriving  at  the  outer  edge  of  the  rectus 
muscle,  they  separate  into  deep  filaments  which  penetrate  its  fibres 
by  its  posterior  surface,  and  superficial Jilaments  which  lose  them- 
selves in  the  integuments  of  the  anterior  region  of  the  abdomen. 
The  outer  twigs  perforate  the  external  intercostal  muscles,  and  se- 
parate into  filaments  which,  like  those  of  the  preceding  branches, 
are  distributed,  on  the  one  hand,  in  the  integuments  of  the  lateral 
parts  of  the  thorax,  and  on  the  other,  in  the  serratus  magnus  and 
obliquus  externus,  and  in  the  integuments  of  the  abdomen. 

1792.  Anterior  Branch  of  the  Twelfth  Dorsal  Pair.  At  its 
commencement,  it  sends  a  filament  of  communication  to  the  ante- 
rior branch  of  the  first  lumbar  nerve.  It  then  separates  from  the 
twelfth  rib,  directs  itself  outwards  and  downwards,  passes  behind 
the  anterior  lamina  of  the  aponeurosis  of  the  transversus  abdominis 
muscle,  and  before  the  quadratus  lumborum,  gives  some  filaments 
to  the  latter  as  well  as  to  the  diaphragm,  and  divides  into  two  twigs 
opposite  the  anterior  extremity  of  the  rib.  One  of  these  twigs 
passes  between  the  two  oblique  muscles  of  the  abdomen,  gives  them 
some  ramifications,  becomes  superficial,  and  loses  itself  in  the  in- 
teguments, descending  as  far  as  the  iliac  crest.  The  other  insinuates 
itself  between  the  obliquus  internus  and  transversus  muscles,  gives 
them  some  filaments,  and  loses  itself  in  the  rectus  and  pyramidalis 
muscles  of  the  abdomen. 


OF  THE  LUMBAR  NERVES. 

{Nervii  Lumborum.) 

1793,  Of  these  nerves  there  are  five  pairs.  They  are  designat- 
ed by  their  numerical  names,  counting  from  above  downwards. 
The  first  issues  between  the  first  two  vertebrae  of  the  loins,  and 
the  fifth  between  the  last  vertebra  and  the  sacrum.  These  nerves 
arise,  very  near  each  other,  from  the  inferior  bulging  of  the  spinal 
marrow  (1520).  Like  those  of  all  the  other  vertebral  nerves,  their 
roots  are  formed  of  two  bundles  of  filaments  ;  but  here  these  bun- 
dles are  very  broad,  .especially  for  the  last  three  pairs.  The  fila- 
ments which  constitute  them  are  immediately  enveloped  by  a 
neurilema,  and,  although  very  near  each  other,  do  not  commu- 
nicate together.  They  may  therefore  be  traced  separately  for  a 
long  time,  and  thus  contribute  to  form  a  kind  of  cord  expand- 
ed into  many  filaments,  which  the  older  writers  named  the  Cauda 
equina.  These  roots  descend  very  obliquely  in  the  vertebral  ca- 
nal, which  disposition  is  much  more  decided  in  the  inferior  pairs 
than  in  the  superior.     There  results  from  it  that  the  place  of  their 
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exit  is  very  distant  from  that  of  their  origin.  The  posterior  root 
of  each  of  them  forms  a  ganglion  in  the  intervertebral  foramen,  and 
then  unites  with  the  anterior,  to  form  a  common  trunk  placed  be- 
tween the  notches  of  the  vertebrae,  and  presently  divides  into  two 
branches,  a  posterior  and  an  anterior. 


©r  THE  FIRST  LUMBAU  NERVE. 

1794.  Posterior  Branch.  Larger  than  those  of  the  other  lum- 
bar nerves,  it  is  directed  backwards  between  the  transverse  pi*ocesses 
of  the  first  two  vertebrae  of  that  region,  gives  some  filaments  in- 
ternally to  the  multifidus  spinae  muscle,  perforates  the  inferior 
fleshy  mass  of  the  sacro-lumbalis  and  longissimus  dorsi  muscles 
(831),  leaves  several  twigs  for  them,  creeps  under  the  united  apo- 
neuroses of  the  latissimus  dorsi,  obliquus  abdominis  internus  and 
serratus  posticus  inferior,  traverses  these  aponeuroses  towards  the 
iliac  crest,  and  finally  ramifies  in  the  integuments  of  the  upper  part 
of  the  hip. 

1795.  Anterior  Branch.  It  receives  a  communicating  filament 
from  the  lumbar  ganglia,  and  another  filament  from  the  twelfth  dor- 
sal pair  (I792).  In  then  proceeds  forwards  and  inwards  under  the 
origins  of  the  psoas  magnus  (1290),  sends  a  twig  to  the  anterior 
branch  of  the  second  lumbar  nerve  (1797)5  ^^^  throws  itself  into 
the  lumbar  plexus. 


OF  THE  SECOND  LUMBAR  NERVE. 

1796.  Posterior  Branch.  It  is  a  little  smaller  than  the  preced- 
ing, and  also  passes  between  the  transverse  processes  ;  it  sends 
twigs  inwards  to  the  multifidus  spinae  muscle,  traverses  the  mass  of 
the  sacro-lumbalis  and  longissimus,  gives  it  some  filaments,  creeps 
in  the  same  manner  under  the  lumbar  aponeurosis,  perforates  it 
toward  the  iliac  crest,  and  is  expanded  by  a  great  number  of  sub- 
divisions in  the  integuments  of  the  upper  and  back  part  of  the 
thigh. 

1797-  -Anterior  Branch.  It  communicates  with  the  lumbar 
ganglia,  the  anterior  branches  of  the  first  and  second  pairs  of  the 
lumbar  region,  and  enters  into  the  composition  of  the  himbo-abdo- 
minal  plexus. 


OF  THE  THIRD  LUMBAR  NERVE. 

1798.  Posterior  Branch.  Still  smaller  than  that  of  the  second, 
it  is  distributed  precisely  in  the  same  manner,  and  also  ramifies  in 
the  integuments  of  the  upper  and  back  part  of  the  thigh. 

1799.  Anterior  Branch.     It  communicates  with  those  of  the 
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Second  and  fourth  lumbar  nerves,  and  with  the  lumbar  ganglia, 
contributing  also  to  the  formation  of  the  lumbo-abdominal  plexus. 


OF  THE  FOUUTH  AKD  FIFTH  LUMBAR  NERVES. 

1800.  Posterior  Branches.  They  are  both  very  small,  and 
lose  themselves  in  the  fleshy  mass  of  the  sacro-lumbalis  and  longis- 
simus  dorsi  muscles,  without  going  so  far  as  the  aponeurosis  which 
covers  them.  They  also  send  some  filaments  into  the  multifidus 
spinae  muscle. 

1801.  Anterior  Branches.  They  communicate  with  each  other, 
and  with  the  lumbar  ganglia.  That  of  the  fourth  nerve  receives  a 
branch  from  the  third,  and  that  of  the  fifth  terminates  the  lumbo- 
abdominal  plexus,  descending  into  the  pelvis  to  throw  itself  into 
the  sciatic  plexus. 


OF  THE  LUMBO-ABDOMINAL  OR  LUMBAR  PLEXUS. 

1802.  Formed  by  the  union  of  the  anterior  branches  of  the  five 
lumbar  nerves,  which  all  send  twigs  to  it,  this  plexus  is  situated 
on  the  lateral  parts  of  the  bodies  of  the  second,  third,  and  fourth 
lumbar  vertebrse,  before  the  base  of  their  transverse  processes,  and 
behind  the  psoas  magnus.  It  represents  a  kind  of  elongated  cord, 
very  narrow  above,  much  broader  below,  where  the  nerves  unite  with 
each  other  farther  from  the  vertebral  column  than  above.  It  com- 
municates above  with  the  anterior  branch  of  the  twelfth  dorsal 
nerve  (1792),  and  below  with  the  sacral  plexus,  by  the  anterior 
branch  of  the  fifth  lumbar  nerve  (1801).  It  is  terminated  inferi- 
orly  by  three  cords  which  are  named  the  crural,  obturator,  and 
lumbo-sacral  nerves,  and  previously  furnishes  some  branches  which 
are  named  musculo-cutaneous  and  a;enito-crural. 


OF  THE  MUSCULO-CUTANEOUS  BRANCHES. 

1803.  They  are  commonly  three  in  number ;  but  present  a 
multitude  of  variations,  both  in  their  disposition,  and  mode  of 
origin.  In  general,  they  direct  themselves  outwards,  under  the 
peritoneum,  towards  the  iliac  crest,  there  penetrate  into  the  muscles 
of  the  abdomen  and  become  sub-cutaneous. 

1804.  Superior  or  Ilio-scrotal  Branch.  It  evidently  arises 
from  the  first  lumbar  nerve,  traverses  the  upper  part  of  the  psoas 
magnus,  and  descends  obliquely  outwards  upon  the  quadratus  lum- 
borum,  as  far  as  the  posterior  part  of  the  iliac  crest.  There  it  is 
lodged  in  a  groove  which  the  transversus  abdominis  forms  at  its  at- 
tachment to  the  crest,  and  sends  some  twigs  to  that  muscle  and  the 
iliacus  internus.     Towards  the  anterior  third  of  the  iliac  crest,  it 
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perforates  tlie  transversus  muscle,  is  placed  between  it  and  the  ob- 
liquus  internus,  furnishes  them  with  some  filaments,  and  divides 
into  two  twigs.  Of  these,  the  outer  is  distributed  to  the  lower  part 
of  the  three  broad  muscles  of  the  abdomen,  and  loses  itself  in  the 
integuments.  The  inner  continues  the  original  course  of  the 
branch,  descends  between  the  transversus  and  obliquus  internus, 
as  far  as  the  anterior  and  superior  spine  of  the  ileum,  follows  the 
crural  arch  as  far  as  the  inguinal  ring,  perforates  the  aponeurosis  of 
the  obliquus  externus,  and  ramifies  in  the  integuments  of  the  fold 
of  the  groin,  and  of  the  pubic  region,  as  well  as  in  the  scrotum  in 
the  male,  and  the  labia  pudendi  in  the  female. 

1805.  Middle  Branch.  Arising  also  from  the  first  lumbar 
nerve,  it  ti'averses  the  psoas  magnus,  descends  along  its  outer  edge, 
directs  itself  outwards  before  the  iliacus  internus  and  under  the  pe- 
ritoneum, perforates  the  transversus  abdominis  close  upon  the  iliac 
crest,  is  placed  between  it  and  the  obliquus  internus,  then  enters 
the  latter  muscle  and  the  obliquus  externus,  gives  a  great  number 
of  filaments  to  all  these  muscles,  furnishes  some  also  to  the  integu- 
ments, and  sends  one  in  particular  along  the  crural  arch,  to  the 
upper  and  outer  part  of  the  scrotum. 

1 806.  Inferior  or  higuino-cutaneous  Branch  {external cutaneous) . 
It  commonly  arises  by  two  roots  from  the  second  lumbar  nerve,  and 
under  the  two  preceding  branches.  After  perforating  the  psoas  mag- 
nus, it  runs  along  its  outer  edge  for  some  extent,  passes  obliquely  be- 
fore the  iliacus  muscle,  gains  the  superior  and  anterior  spine  of  the 
ileum,  and  issues  from  the  pelvis  between  it  and  the  inferior.  It 
then  becomes  a  little  thicker,  is  flattened  and  divides  into  two 
twigs  behind  the  crural  aponeurosis.  Of  these  twigs  the  external 
one  is  smaller  than  the  other ;  it  immediately  directs  itself  out- 
wards toward  the  posterior  and  upper  part  of  the  thigh,  in  the  in- 
teguments of  which  it  spreads  out  a  great  number  of  filaments. 
The  other  is  internal,  and  seems  to  be  the  continuation  of  the 
branch  ;  after  a  short  course,  it  perforates  the  crural  aponeurosis, 
becomes  subcutaneous,  descends  upon  the  fore  and  outer  part  of 
the  thigh  as  far  as  the  knee,  and  gives  off  many  filaments  to  the 
integuments  and  cellular  tissue. 


OF  THE  GENITO-CRURAL  BRANCH. 

(Nervus  spei'maticus  ea,'ternus). 

1807-  It  comes  from  the  first  lumbar  nerve,  descends  at  first 
vertically  in  the  substance  of  the  psoas  magnus,  receives  from  the 
second  lumbar  nerve  a  filament  which  increases  its  size,  then  issues 
from  the  psoas  muscle,  follows  its  anterior  surface  for  some  extent, 
covered  by  the  peritoneum,  and  near  the  crural  arch,  divides  into 
two  twigs,  an  inner  and  outer.  The  inner,  which  is  larger,  ac- 
companies the  spermatic  cord,  passes  with  it  through  the  inguinal 
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ring,  and  ramifies  in  the  integuments  of  the  scrotum,  upper  and 
inner  part  of  the  thigh,  the  tissue  of  the  dartos,  and  the  en- 
velopes of  the  testicle.  The  outer  descends  along  with  the  crural 
vessels  behind  the  crural  arch,  in  the  midst  of  the  lymphatic  gang- 
lia and  cellular  tissue  of  the  groin  ;  and  there  expands  into  a  great 
number  of  filaments,  which  become  cutaneous,  and  reach  as  far  as 
the  middle  of  the  thigh,  where  they  sometimes  anastomose  with 
those  of  the  crural  nerve. 


OF  THE  ANTERIOR  CEtJRAL   NERVE. 

1808.  The  Anterior  Crural  Nerve  (nervus  femoralis  prior)^ 
arises  from  the  anterior  branches  of  the  first  four  lumbar  nerves, 
and  forms  the  outermost  of  three  cords  which  terminate  the  plexus. 
At  first  situated  under  the  psoas  muscle,  it  separates  from  it  oppo- 
site the  fourth  lumbar  vertebra,  proceeds  outwards  along  its  outer 
edge,  before  the  iliacus  muscle,  gives  them  some  filaments,  which 
before  penetrating  them,  form  a  sort  of  net-work  at  their  surface, 
and  issues  from  the  abdomen  behind  the  crural  arch,  along  with 
the  crural  artery,  externally  of  which  it  is  situated. 

1809.  Immediately  after  issuing  from  the  abdomen,  the  crural 
nerve  divides  into  a  variable  number  of  twigs,  but  always  of  con- 
siderable size.  Sometimes  this  division  takes  place  before  its  pas- 
sage under  the  crural  arch  ;  but  they  may  always  be  distinguished 
into  superficial  and  deep. 

1810.  /Superficial  Twigs.  Less  voluminous  than  the  others, 
they  vary  in  number  from  two  to  six ;  but  the  distribution  of  their 
filaments  is  constant  and  uniform.  They  creep  for  some  time 
under  the  crural  aponeurosis,  and  perforate  it  more  or  less  high, 
to  become  subcutaneous.  The  holes  through  which  they  pass  are 
very  distinct.  Presently  after,  they  separate  into  a  multitude  of 
filaments,  which  expand  upon  the  inner  and  fore  part  of  the  thigh, 
and  are  distributed  to  the  integuments,  and  of  which  several  de- 
scend as  far  as  the  upper  part  of  the  leg,  accompanying  the  vena 
saphena. 

1811.  External  Deep  Twigs.  They  vary  much  in  number 
and  size ;  but,  in  general,  they  are  always  larger  than  the  pre- 
ceding. They  descend  outwards  between  the  iliacus,  sartorius  and 
rectus  femoris,  and  separate  into  filaments,  which  are  distributed 
to  the  neighbouring  muscles. 

1812.  Internal  Deep  Twigs.  They  are  less  numerous  than  the 
external,  and  are  especially  distributed  to  the  vastus  internus,  and 
to  the  pectineus  and  sartorius  muscles.  One  of  them  accompanies 
the  crural  artery,  being  placed  at  first  before  it,  and  afterwards  on 
its  inner  side,  bat  separates  from  it  below,  to  glide  under  the  in- 
ner edge  of  the  sartorius,  to  which  it  gives  some  filaments,  and 
then  descends  to  the  knee,  where  it  is  expanded.     But  the  largest 
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of  all  these  twigs  is  the  one  which  is  called  the  Internal  saphenus 
Nerve,  which  accompanies  the  vena  saphena.  It  descends  at  first 
internally  of  the  crural  artery,  receives  a  twig  of  the  obturator 
nerve,  passes  under  the  sartorius  muscle  in  the  channel  which  the 
adductor  magnus  forms  (1356),  gives  several  filaments  to  these 
muscles,  emerges  on  the  inside  of  the  knee  between  the  tendons  of 
the  adductor  magnus  and  vastus  internus,  sends  small  twigs  to  the 
integuments,  then,  united  to  the  inner  vena  saphena,  ramifies  like 
it,  accompanying  it  in  all  its  subdivisions,  and  descends  as  far  as 
the  first  toe,  after  furnishing  many  cutaneous  filaments. 


OF  THE  OBTUHATOIl  XERVE. 

{Nervus  Obturatorius). 

1813.  It  comes  principally  from  the  second  and  third  lumbar 
nerves,  and  sometimes  from  the  fourth.  Smaller  than  the  crural 
nerve,  it  descends  at  first  almost  vertically  between  the  inner  edge 
of  the  psoas  magnus  and  the  body  of  the  fifth  lumbar  vertebra.  It 
then  follows  the  lateral  and  superior  part  of  the  excavation  of  the 
pelvis,  running  a  little  below  the  line  of  the  upper  strait,  (404), 
accompanied  by  the  obturator  artery  and  vein,  and  placed  under 
the  former  and  above  the  latter.  On  arriving  at  the  upper  part  of 
the  obturator  foramen,  it  gives  off  a  twig  which  loses  itself  in  the 
two  obturator  muscles  ;  it  then  passes  through  the  foramen,  and  ar- 
rives at  the  upper  and  inner  part  of  the  thigh,  concealed  by  the 
pectineus  and  adductor  longus  ;  there,  it  divides  into  two  branches, 
an  anterior  and  posterior.  The  anterior  descends  between  the 
adductor  brevis  and  adductor  longus,  and  separates  into  two  twigs, 
of  which,  the  inner  gives  filaments  to  the  first  of  these  muscles, 
and  loses  itself  in  the  upper  part  of  the  gracilis,  while  the  outer  be- 
longs entirely  to  the  latter  muscle.  Both  also  give  off  cutaneous 
ramifications,  and  furnish  one  or  two  anastomoses  to  the  inner 
saphenus  nerve,  (1812).  The  posterior  directs  itself  between  the 
adductor  brevis  and  adductor  magnus,  and  loses  itself  in  the  latter 
after  giving  filaments  to  the  obturator  externus  muscle. 


OF  THE  LUMBO-SACRAL  NERVE. 

1814.  This  nerve  is  double  the  size  of  the  anterior  crural, 
and  formed  by  the  anterior  branch  of  the  fifth  lumbar  nerve,  to 
which  is  united  a  large  twig  of  the  fourth.  It  descends  into  the 
pelvis  before  the  sacrum,  near  the  sacro-iliac  symphysis,  and  unites 
with  the  sciatic  plexus.  In  its  course  it  furnishes  a  single  branch, 
which  is  the  glutseal. 

1815.  Glutceal  Nerve,  (nervus  glutcBus  superior).  It  derives 
some  roots  from  the  sciatic  plexus,  issues  by  the  sciatic  notch  above 
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the  pyriformis  muscle,  and  divides  into  a  number  of  twigs,  some  of 
which  enter  the  gk\taeus  minimus,  and  others  the  glutaeus  medius. 


OF  THE  SACHAL  NERVES. 

( Nervi  Sacrales). 

1816.  The  sacral  nerves  are  commonly  six  on  each  side,  often 
five,  and  rarely  four  only.  The  first  issues  by  the  upper  sacral 
holes,  and  the  last  by  the  notches  which  are  observed  at  the  upper 
part  of  the  coccyx,  or  when  there  are  only  five,  it  escapes  between 
that  bone  and  the  sacrum.  Their  size  diminishes  successively,  so 
that  the  last  two  are  very  slender, 

1817-  These  nerves  arise  from  the  lower  part  of  the  bulging 
which  terminates  the  spinal  marrow,  by  a  double  cord  of  filaments, 
as  is  the  case  with  the  vertebral  nerves  in  general.  These  differ- 
ent cords  descend  vertically  in  the  vertebral  and  sacral  canals,  form 
with  those  of  the  last  lumbar  pairs,  the  bundle  known  by  the  name 
of  Cauda  equina,  and  in  other  respects  are  precisely  similar  to 
the  other  nerves  which  arise  from  the  sides  of  the  spinal  marrow  ; 
only  the  ganglions  of  the  posterior  root,  in  place  of  occurring  at 
the  outer  part  of  the  hole  from  which  they  are  transmitted,  occupy 
the  bony  canal  of  the  sacrum.  The  last  three  are  even  considera- 
bly distant  from  the  inferior  sacral  hole,  so  that  the  comm.on 
trunk  which  results  from  the  union  of  the  two  cords,  runs  a  certain 
course  before  entering  them. 

1818.  The  sacral  nerves  transmit,  through  the  anterior  holes  of 
the  sacrum,  branches  which  diminish  in  volume  from  above  down- 
wards, while  on  the  contrary  the  posterior  branches  increase  to  the 
fourth,  and  then  diminish. 


OF  THE  FIRST  SACRAL  NERVE. 

1819.  Posterior  Branch.  Very  small  and  rather  short,  at  its 
exit  from  the  first  posterior  sacral  hole,  it  communicates  with  that 
of  the  following  nerve,  then  descends  a  little  obliquely  outwards  be- 
fore the  common  origin  of  the  sacro-lumbalis  and  longissimus 
dorsi  muscles,  passes  through  it,  furnishing  it  v/ith  a  great  number 
of  filaments,  and  loses  itself  in  the  glutaeus  maximus  and  skin. 

1820.  Anterior  Branch.  It  is  about  the  same  size  as  that  of 
the  fifth  lumbar  nerve.  On  issuing  from  the  first  anterior  sacral 
hole,  it  communicates,  by  two  filaments,  with  the  sacral  ganglia, 
then  descends  outwards  along  the  upper  edge  of  the  pyriformis 
muscle,  and  joins,  above,  the  lumbo-sacral  nerve  (1814),  and  below, 
the  second  sacral  nerve,  thus  contributing  to  the  formation  of  the 
sciatic  plexus. 
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OF  THE  SECOND  SACRAL  NERVE. 

1021.  Posterior  Branch.  Thicker  than  that  of  the  preceding^ 
nerve,  it  communicates  with  it  and  the  third,  descends  obhquely 
outwards,  perforates  the  glutaeus  maximus  muscle,  to  which  it 
gives  filaments,  and  expands  upon  its  posterior  surface,  and  in  the 
integuments  of  the  hip  and  margin  of  the  anus. 

1822.  Anterior  Branch.  It  issues  by  the  second  anterior  sacral 
hole,  between  the  two  upper  slips  of  the  pyriformis  muscle,  com- 
municates with  the  sacral  ganglia,  descends  outwards,  and  throws 
itself  into  the  sciatic  plexus,  uniting  with  the  anterior  branches  of 
the  preceding  and  following  nerves. 


OF  THE  THIRD  SACRAL  NERVE. 

1823.  Posterior  Branch.  It  communicates,  at  its  leaving  the 
third  posterior  sacral  hole,  with  the  corresponding  branches  of  the 
second  and  fourth  sacral  nerves,  descends  outwards  under  the  ori- 
gins of  the  glutaeus  maximus,  passes  through  that  muscle  giving  off 
some  filaments  to  it,  becomes  subcutaneous,  expands  and  sends  its 
filaments  into  the  integuments  of  the  lower  and  inner  part  of  the 
hip  and  margin  of  the  anus. 

1824.  Anterior  Branch.  Smaller  than  that  of  the  first  two 
pairs,  it  communicates  with  the  sacral  ganglia,  throws  filaments 
into  the  hypogastric  plexus,  descends  outwards,  and,  uniting  with 
the  two  neighbouring  nerves,  enters  into  the  sciatic  plexus. 


OF  THE  FOURTH  SACRAL  NERVE. 

1825.  The  two  branches  of  this  nerve  are  precisely  similar  to 
those  of  the  preceding  nerves,  and  do  not  require  to  be  particularly 
described.  The  anterior  enters  into  the  formation  of  the  sciatic 
plexus. 


OF  THE  FIFTH  AND  SIXTH  SACRAL  NERVES. 

1826.  Posterior  Branches.  They  are  considerably  smaller  than 
those  of  the  preceding  nerves.  They  communicate  with  each  other, 
and  the  fifth  moreover  receives  a  filament  from  the  fourth.  They 
then  lose  themselves  around  the  anus. 

1827.  Anterior  Branches.  That  of  the  fifth  passes  between 
the  sacrum  and  coccyx,  and  that  of  the  sixth  escapes  through  the 
lateral  and  superior  notch  of  the  latter  bone.  They  communicate 
with  each  other  and  with  the  fourth,  but  contribute  very  little  to 


OF  THE  SACRAL  NERVES.  511 

the  sciatic  plexus.     Tliey  are  distributed  to  the  ischio-coccygeus, 
levator  ani  and  sphincter  ani  muscles. 


OF   THE  SCIATIC  Oil  SACllAL  I'LEXUS. 

1828.  It  is  particularly  formed,  as  we  have  already  said,  by  the 
anterior  branch  of  the  fifth  lumbar  nerve,  and  by  those  of  the  first 
four  sacral  nerves.  It  occupies  the  lateral  and  posterior  part  of 
the  excavation  of  the  pelvis,  and  lies  upon  the  pyriformis  muscle, 
behind  the  hypogastric  vessels,  the  rectum  and  bladder,  the  viterus 
and  a  great  quantity  of  adipose  tissue.  Its  breadth  is  much  greater 
internally,  where  it  is  limited  by  the  anterior  sacral  holes,  than  ex- 
ternally, where  it  is  continuous  with  the  sciatic  nerve  ;  and  its 
structure  is  different  from  that  of  the  other  plexuses  which  we  have 
hitherto  had  occasion  to  examine.  In  place  of  forming  a  kind  of 
net-work,  by  sending  twigs  to  each  other,  the  branches  of  which  it 
is  formed  join  immediately,  so  as  to  give  rise  to  a  thick  nerve 
flattened  from  before  backwards. 

1829.  The  branches  and  twigs  which  it  furnishes  m^iy  be  dis- 
tinguished into  anterior  and  posterior.  The  former,  which  arise 
especially  from  the  third  and  fourth  sacral  nerves,  and  whose  num- 
ber is  very  variable,  are  the  hemorrhoidal,  vesical,  vaginal,  and 
uterine  nerves. 


OF    THE  ANTERIOIl  BRANCHES  AND  TWIGS  OF  THE  SCIATIC 

PLEXUS. 

1830.  HcEmorrhoidal  Nerves.  They  direct  themselves  towards 
the  lower  part  of  the  rectum,  penetrate  its  posterior  wall,  and  se- 
parate into  ascending  fdaments,  which  proceed  upwards  toward 
the  sigmoid  flexure  of  the  colon  and  descending  filaments^  which 
extend  to  the  sphincter  ani.  Their  ramifications  stop  in  part  in 
the  muscular  coat  of  the  intestine,  and  are  in  part  expanded  in  its 
mucous  membrane. 

1831.  Vesical  Nerves.  These  nerves  vary  in  number,  and  are 
irregularly  interlaced,  like  the  preceding,  from  which  they  often 
arise  in  part.  They  pass  over  the  sides  of  the  rectum,  and  gain 
the  lateral  parts  and  fundus  of  the  bladder,  to  the  muscular  fibres 
and  mucous  membrane  of  which  they  are  distributed.  Some  of 
their  filaments  are  expanded,  in  the  male,  in  the  prostate  gland 
and  vesiculfe  seminales,  and,  in  the  female,  in  the  walls  of  the 
urethra. 

1832.  Uterine  and  Vaginal  Nerves.  These  nerves  exist  only 
in  the  female.  They  arise  in  part  separately,  in  part  confounded 
with  the  preceding,  pass  over  the  sides  of  the  rectum,  and  pene- 
trate, separating  from  each  other  into  the  whole  extent  of  the  la- 
teral parts  of  the  vagina,  to  the  mucous  membrane  of  which  they 
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are  distributed.  Those  which  are  highest  gain  the  sides  of  the 
neck  and  body  of  the  uterus,  where  they  expand.  They  are  less 
numerovis  than  tliose  of  the  vagina. 

1833.  All  these  nerves  are  so  intermingled  with  each  other, 
that  it  becomes  very  difficult  to  trace  them  individually.  They  are 
besides  interlaced,  in  a  more  or  less  intimate  manner  with  the  fila- 
ments of  the  lumbar  and  sacral  ganglia  which  form  the  hypogas- 
tric plexus,  so  that  they  really  contribute  to  the  formation  of  that 
plexus. 


OF  THE  POSTERIOR  ERAJJCHES  OF  THE  SCIATIC  PLEXUS. 

1834t.  Inferior  Glutcealov  Small  Sciatic  Nerve.  It  is  furnish- 
ed, at  the  posterior  and  inferior  part  of  the  plexus,  by  the  second 
and  third  sacral  nerves.  It  also  receives  some  more  or  less  slen- 
der roots  from  the  fourth  sacral  and  pudic  nerve.  Leaving  the 
plexus  at  the  same  time  with  the  sciatic  nerve,  it  issues  from  the 
pelvis  along  with  it  by  the  sciatic  notch,  and  beneath  the  pyriformis 
muscle.  It  then  almost  immediately  divides  into  a  great  number 
of  twigs,  which  are  distinguished  as  follows  : 

1.  Glutceal  Twigs  properk/ so  called.  (Nervi  glutcei  medius 
et  injerior).  Existing  in  small  number,  slender  and  rather  short, 
they  generally  separate  from  the  nerve  by  a  common  trunk,  of 
which  the  ascending  twigs,  winding  over  the  inferior  edge  of  the 
pyriformis  muscle,  lose  themselves  by  numerous  filaments  at  the 
upper  part  of  the  anterior  surface  of  the  glutseus  maximus,  while 
the  descending  twigs,  which  are  less  numerous,  are  all  at  once 
distributed  into  its  substance.  One  of  the  ascending  twigs,  which 
is  larger  than  the  rest,  directs  itself  from  within  outwards;,  pro- 
ceeding as  far  as  the  outer  edge  of  that  muscle. 

2.  Sciatic  Twig.  (N.  pudendalis  longus  inferior).  It  curves 
inwards  and  upwards,  forming  a  kind  of  reversed  arch  vmder  the 
tuber  ischii.  At  the  end  of  a  short  course,  it  expands  into  a  great 
number  of  filaments,  some  of  which  penetrate  into  the  inner  and 
lower  part  of  the  glutseus  maximus,  while  the  others  are  distribut- 
ed to  the  integuments  of  the  inner  and  upper  part  of  the  thigh,  the 
perineum  and  penis,  to  the  middle  region  of  which  they  extend. 

3.  Crural  Twig.  It  is  larger  than  the  others,  and  is  placed  at 
their  outer  part.  It  passes  before  the  glutaeus  maximus,  over  the 
lower  edge  of  which  some  filaments  curve  upwards  to  be  expanded 
upon  its  posterior  surface.  It  then  becomes  subcutaneous,  conti- 
nues to  descend  at  the  back  part  of  the  thigh  beneath  the  crural 
aponeurosis,  through  which  it  successively  sends  to  the  integuments 
a  great  number  of  filaments  which  run  a  longer  or  shorter  course. 
When  it  has  arrived  at  the  ham,  it  divides  into  two  or  three  fila- 
ments which  descend  behind  the  leg  superficially,  and  lose  them- 
selves in  its  integuments  by  a  great  number  of  subdivisions.  They 
sometimes  extend  as  far  as  the  heel. 
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1835.  Pudic  Nerve.  {Nerims  pudendalis  superior).  Arising 
principally  from  the  third  and  fourth  sacral  nerves,  and  sometimes 
from  the  fifth,  it  sends  a  commencing  twig  to  the  preceding  (1834), 
issues  from  the  pelvis  along  with  it  under  the  pyriformis  muscle, 
enters  between  the  two  sacro-sciatic  ligaments  along  with  the  inter- 
nal pudic  artery,  and  separates  into  two  twigs,  a  superior  and  in- 
ferior. 

1836.  Inferior  Twig  in  the  Male.  At  first  parallel  to  the 
superior  for  some  time,  and  ascending  along  the  inner  part  of  the 
sciatic  tuberosity,  it  sends  some  filaments  to  the  levator  and  sphinc- 
ter ani  muscles,  and  to  the  neighbouring  adipose  tissue  and  inte- 
guments. It  then  proceeds  from  behind  forwards  and  from  belov/ 
upwards,  along  the  perineum,  between  the  bulbo-cavernosus  and 
ischio-cavernosus  muscles,  and  gains  the  scrotum,  where  it  loses  it- 
self chiefly  in  the  dartos  by  a  great  number  of  filaments.  But  pre- 
viously, it  gives  off  filaments  to  the  transversus  perinaei,  bulbo-ca- 
vernosus and  ischio-cavernosus  muscles,  as  well  as  to  the  integu- 
ments. Some  of  these  filaments,  traversing  the  walls  of  the  ure- 
thra, expand  upon  the  inner  surface  of  that  canal. 

1837.  Superior  Twig  in  the  Male. — It  ascends  along  the  ra- 
mus of  the  ischium  and  that  of  the  pubes,  and  gains  the  symphysis 
pubis.  It  then  glides  between  it  and  the  corresponding  root  of  the 
corpus  cavernosum,  arrives  at  the  upper  surface  of  the  penis,  runs 
along  it  as  far  as  the  corona  glandis,  and  terminates  in  that  part 
as  well  as  in  the  prepuce  by  a  great  number  of  ramifications.  JBut 
in  this  course,  it  furnishes  filaments  to  the  obturator  internus  and 
bulbo-cavernosus  muscles,  the  mucous  membrane  of  the  urethra, 
the  skin  of  the  back  of  the  penis,  and  the  cellular  tissue  of  the 
groove  of  the  corpus  cavernosum. 

1838.  Of  the  Pudic  Nerve  in  the  Female. — The  inferior  twig^ 
which  is  proportionally  much  larger  than  in  the  male,  gives  off  se- 
veral divisions  along  the  perineum,  penetrates  into  the  labium  ex- 
ternum of  its  side,  distribvites  some  filaments  to  it  as  well  as  the 
constrictor  vaginae  and  ischio-cavernosus  muscles,  and,  directing  it- 
self over  the  sides  of  the  clitoris,  arrives  at  the  mons  veneris,  where 
it  is  lost.  The  upper  twig,  which  is  very  slender,  ascends  along 
the  ramus  of  the  pubes,  before  the  obturator  internus  muscle,  gives 
off  filaments  to  the  latter,  and  gains  the  back  and  summit  of  the 
clitoris,  where  it  ramifies. 


OF  THE  GREAT  SCIATIC   NEIIVE. 

1839.  The  Sciatic  Nerve  {Nervus  ischiadicus),  is  the  thiclcest 
and  longest  of  all  the  nerves  of  the  body,  and  terminates  the  plex- 
us of  the  same  name,  all  the  roots  of  which  contribute  to  form  it. 
It  descends  at  first  before  the  pyriformis  muscle,  gives  it  some  fila- 
ments, issues  from  the  pelvis  between  it  and  the  gemellus  superior 
by  the  sciatic  notch,  and  enters  between  the  sreat  trochanter  and 

2l 


51-i  ORGANS  OF  SENSATION. 

the  tuber  ischii.  It  then  descends  a  httle  obHquely  outwards, 
along  the  posterior  part  of  the  thigh  as  far  as  the  ham,  where  it 
divides  into  two  principal  trunks,  of  which  one  is  the  external,  the 
other  the  internal  popliteal  nerve,  and  which  are  sometimes  dis- 
tinct from  the  upper  part  of  the  limb. 

1840.  By  its  anterior  side,  the  sciatic  nerve  is  successively  ap- 
plied, from  above  downwards,  upon  the  two  gemelli  muscles,  the 
tendon  of  the  obturator  internus,  and  the  quadratus  femoris  and 
adductor  magnus.  Its  posterior  side  is  covered  above  by  the  glu- 
tseus  maximus,  inferiorly  by  the  long  portion  of  the  biceps  flexor, 
and  a  little  by  the  semitendinosus.  Lastly,  altogether  inferiorly, 
it  is  placed  in  the  ham  in  the  midst  of  fat,  under  the  crural  apo- 
neurosis and  skin,  and  between  the  biceps  and  semi-membranosus 
muscles  (1384,  1391). 

1841.  On  emerging  from  the  pelvis,  the  sciatic  nerve  gives  ojff 
some  twigs  to  the  gemelli,  obturator  internu.s  and  quadratus  mus- 
cles. The  gluteus  maximus  also  generally  receives  several,  unless 
when  the  twigs  of  the  inferior  glutaeal  nerve  (1834)  are  very  large, 
in  which  case,  the  sciatic  nerve  sends  none  to  it.  Two  or  three 
twigs  go  to  the  long  portion  of  the  biceps  muscle.  One  of  them 
accompanies  it  as  far  as  the  knee,  and  sometimes  becomes  cutane- 
ous. Another  is  destined  for  the  short  portion  of  the  same  muscle. 
The  last  twigs  are  expanded  in  the  semi-tendinosus,  semi-membra- 
nosus, and  adductor  magnus  muscles.  Among  these  twigs,  there  are 
many  which  extend  as  far  as  the  skin,  in  which  they  terminate, 
whether  on  the  thigh  or  on  the  leg. 


OF  THE  EXTEllNAL  POPLITEAL  OR  PERONEAL  NERVE. 

{Nervus  Peroneus). 

1842.  The  Peroneal  Nerve,  which  is  smaller  than  the  tibial, 
descends  obliquely  outwards  along  the  inferior  extremity  of  the  bi- 
ceps muscle,  behind  the  outer  condyle  of  the  femur  and  the  ten- 
don of  the  corresponding  head  of  the  gastrocnemius  ;  then,  bend- 
ing a  little  forwards  and  inwards,  passes  between  the  upper  part  of 
the  fibula  and  the  peroneus  longus  muscle,  and  there  divides  into 
two  branches,  the  musculo-cutaneous,  and  the  anterior  tibial. 

1843.  At  its  origin,  and  sometimes  even  a  little  before,  this 
nerve  gives  off  a  long  and  slender  filament,  which  glides  between 
the  femur  and  the  inferior  extremity  of  the  biceps,  gives  some  ra- 
mifications to  the  latter  muscle,  and  then  expands  upon  the  fore 
and  outer  part  of  the  knee  joint,  and  upper  articulation  of  the  tibia 
and  fibula.  Before  arriving  at  the  condyles  of  the  femur,  it  gives 
off  another  twig  of  remarkable  size,  (pet'oneo-cutaneous),  which 
sends  a  great  number  of  filaments  to  the  outer  head  of  the  gastroc- 
nemius, over  which  it  descends,  keeps  along  the  outer  and  back 
part  of  the  leg,  beneath  the  aponeurosis,  and  separates  into^inany 
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Other  filaments  which  lose  themselves  in  the  integuments.  One  of 
them,  however,  which  is  larger  than  the  other,  and  frequently 
arises  separately,  unites  at  the  outer  edge  of  the  tendo  Achillis 
with  a  twig  of  the  tibial  nerve,  to  form  the  external  saphenus 
nerve. 

1844.  Musculo-cutaneous  Branch,  (Nervus  Peroneus  Extcr- 
nus).  It  descends  at  first  a  little  obliquely  inwards  and  forwards, 
between  the  peroneus  longus  and  extensor  communis  digitorura 
pedis,  then  between  the  latter  and  the  peroneus  tertius.  Towards 
the  middle  of  the  leg,  this  nerve  becomes  more  superficial,  and  is 
situated  under  the  aponeurosis,  behind  which  it  creeps  for  some 
time.  It  perforates  it  about  two-thirds  down,  sends  outwards  some 
filaments  into  the  integuments  which  cover  the  lower  extremity  of 
the  fibula,  and  divides  into  two  twigs  which  direct  themselves  su- 
perficially over  the  back  of  the  foot,  diverging  from  each  other,  the 
internal  one  being  the  larger. 

1845.  Internal  and  Superjicial  Twig  of  the  Back  of  the  Foot. 
It  directs  itself  inwards,  and  gives  at  first  several  filaments  to  the 
integuments,  which  communicate  with  those  of  the  internal  saphe- 
nus nerve  (1812).  When  it  has  arrived  at  the  foot,  it  bifurcates 
and  produces  two  divergent  secondary  twigs.  The  inner  follows 
the  corresponding  edge  of  the  foot,  furnishes  several  filaments  to  the 
cellular  tissue,  the  integuments,  and  the  muscles  of  the  great  toe, 
and  runs  along  the  first  metatarsal  bone  and  great  toe,  reaching  al- 
most to  its  extremity.  The  outer  runs  between  the  first  two  me- 
tatarsal bones,  and  sends  its  ramifications  over  the  upper  and  outer 
part  of  the  second. 

1846.  External  and  Superjicial  Tivig  of  the  Back  of  the  Foot. 
It  runs  along  the  middle  part  of  the  upper  surface  of  the  foot,  be- 
tween the  tendons  of  the  extensor  muscles  of  the  toes  and  the  in- 
teguments, after  sending  some  filaments  over  the  outer  malleolus. 
Towards  the  posterior  extremity  of  the  metatarsus,  it  separates  in- 
to three  secondary  twigs.  The  inner  is  prolonged  between  the  se- 
cond and  third  metatarsal  bones,  and  spreads  its  divisions  over  the 
outer  side  of  the  second  toe  and  the  inner  side  of  the  third.  The 
middle  twig,  passing  between  the  third  and  fourth  metatarsal  bones, 
is  distributed  in  the  same  manner  to  the  third  and  fourth  toef. 
Lastly,  the  outer  runs  in  the  interva,!  between  the  fourth  and  fifth 
metatarsal  bones,  and  loses  itself  on  the  corresponding  toes.  Fre- 
quently this  twig  is  replaced  by  one  of  the  twigs  of  the  outer  sa- 
phenus nerve,  but  it  always  at  least  communicates  with  it. 

1847-  Anterior  Tibial  Branch,  ( Nevmis  tibialis  anterior). 
It  traverses  the  upper  extremity  of  the  peroneus  longus  and  exten- 
sor digitorum  communis,  descends  at  first  obliquely  inwards  between 
the  fibula  and  these  two  muscles,  gives  them  several  filaments, 
then  directs  itself  before  the  interosseous  ligament  and  along  the  an- 
terior tibial  artery,  which  is  placed  internally  of  it  above,  and  ex- 
ternally Ijelow.     After  passing  under  the  annular  ligament  of  the 
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tarsus  along  with  the  tendon  of  the  extensor  poUicis  muscle,  this 
nerve  separates  on  the  back  of  the  foot  into  two  twigs,  an  inner 
and  an  outer,  both  deeply  seated. 

1848.  The  largest  of  the  twigs  of  this  nerve,  before  its  division, 
arises  near  its  origin.  It  traverses  horizontally  the  upper  extre- 
mity of  the  extensor  communis  digitorum,  and  divides  into  several 
filaments,  the  inferior  of  which  are  distributed  to  that  muscle  and 
the  tibialis  anticus,  while  the  upper  ascend  under  the  origin  of  the 
latter,  and  lose  themselves  around  the  knee  joint.  It  also  sends 
lower  down  a  considerable  twig  to  the  extensor  digitorum  commu- 
nis, and  two  or  three  others  to  the  extensor  proprius  pollicis  and  ti- 
bialis anticus. 

1849.  Internal  and  Deep  Twig  of  the  hack  of  the  Foot.  It 
runs  along  the  inner  edge  of  the  extensor  brevis  digitorum  pe- 
dis, to  which  it  gives  some  filaments,  passes  under  the  portion  of 
it  destined  for  the  great  toe,  places  itself  between  the  first  two 
metatarsal  bones,  sends  ramifications  to  the  first  dorsal  interosseous 
muscle,  and  to  the  integuments,  and  at  length  divides  into  two 
filaments,  which  spread  out,  the  one  on  the  outer  side  of  the  first 
toe,  the  other  on  the  inner  side  of  the  second,  communicating  with 
the  superficial  filaments  already  indicated  (1845). 

1850.  External  aiid  Deep  Twig  of  the  back  of  the  Foot.  It 
passes  outwards  and  forwards  under  the  posterior  part  of  the  ex- 
tensor brevis  digitorum,  and  then  divides  into  a  great  number  of 
filaments,  which  are  distributed  to  that  muscle  and  the  interossei. 
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(Nervus  tibialis.) 

1851.  The  Tibial  Nerve  is  larger  than  the  preceding,  and 
seems  to  be  the  true  continuation  of  the  sciatic  nerve.  It  descends 
at  first  nearly  vertically  into  the  ham,  along  the  outer  edge  of  the 
semi-membranosus  muscle,  between  the  crural  aponeurosis  and  the 
popliteal  vessels,  from  which  it  is  commonly  separated  by  much 
adipose  tissue.  Then  entering  between  the  two  heads  of  the 
gastrocnemius,  it  passes  behind  the  knee  joint  and  the  popliteus 
muscle,  then  between  the  latter  and  the  upper  extremity  of  the  so- 
leus  ;  there  it  passes  through  the  arched  aperture  which  that  mus- 
cle presents  (1420).  It  then  descends  along  the  leg,  between  the 
soleus  muscle,  which  is  behind  it,  and  the  tibialis  posticus  and 
flexor  longus  digitorum,  which  are  before,  and  externally  of  the 
posterior  tibial  artery,  with  which  it  is  closely  connected.  Towards 
the  lower  part  of  the  leg  it  becomes  superficial,  places  itself  on  the 
inner  side  of  the  tendo  Achillis,  dives  under  the  arch  of  the  calca- 
neum,  above  the  origin  of  the  abductor  pollicis,  and  divides  into 
two  branches,  one  of  which  is  the  internal,  the  other  the  external, 
plantar  nerve. 
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1852.  External  Saphenal  branch  (communicans  tihicB).  It 
arises  from  the  tibial  nerve,  at  about  an  inch  above  the  correspond- 
ing condyle  of  the  femur,  descends  with  the  external  vena  saphena 
along  the  back  part  of  the  leg,  in  the  interval  which  separates  the 
two  heads  of  the  gastrocnemius  muscle  above.  It  then  places  it- 
self behind  their  union,  gains  the  outer  side  of  the  tendo  Achillis, 
sends  several  filaments  to  the  integuments,  and  joins  a  branch  of 
the  peroneal  nerve  (1843).  There  results  a  pretty  large  trunk, 
named  the  External  Saphenus  Nerve,  which  continues  to  descend 
on  the  outer  side  of  the  leg,  behind  the  peroneus  longus  and  under 
the  aponeurosis.  There  then  proceed  from  it  a  great  number  of 
filaments  which  almost  all  enter  beneath  the  tendo  Achillis,  and 
are  spread  out  to  a  distance  upon  the  sheath  which  is  anterior  to  it. 
It  then  winds  behind  the  outer  ankle,  gains  the  outer  and  upper 
extremity  of  the  foot,  reaches  the  posterior  extremity  of  the  fifth 
metatarsal  bone,  and  there  divides  into  two  secondary  twigs,  after 
sending  several  filaments  to  the  abductor  minimi  digiti,  and  sur- 
rounding cellular  tissue.  Of  these  two  twigs,  the  inner,  which  is 
placed  above  the  extensor  brevis  digitorum,  follows  the  fourth  meta- 
tarsal bone  and  loses  itself  on  the  corresponding  sides  of  the  last  two 
toes ;  v/hile  the  outer  runs  along  the  outer  edge  of  the  foot  and 
little  toe,  and  distributes  there  a  certain  number  of  filaments. 

1853.  In  the  hollow  of  the  ham  itself,  the  tibial  nerve  sends 
one  or  two  very  distinct  twigs  to  the  upper  part  of  each  head  of 
the  gastrocnemius  muscle.  It  gives  off  another,  which  divides  in 
the  soleus  muscle  after  a  considerable  course.  It  also  furnishes 
some  to  the  popliteus  and  plantaris  muscles,  and  to  the  knee  joint ; 
while  a  last  twig  winds  under  the  lower  edge  of  the  popliteus  mus- 
cle, sends  off  a  long  filament  which  follows  the  course  of  the  posterior 
tibial  artery,  gives  some  others  to  the  tibialis  posticus  muscle, 
passes  through  the  superior  aperture  of  the  interosseous  ligament, 
and  is  expanded  in  the  upper  part  of  the  anterior  muscles  of  the 
leg,  anastomosing  with  the  filaments  of  the  anterior  tibial  nerve. 

1854.  After  passing  through  the  arch  of  the  soleus  muscle,  the 
tibial  nerve  furnishes  several  long  and  slender  filaments  which 
descend  around  the  posterior  tibial  artery,  and  anastomose  fre- 
quently with  each  other.  They  then  lose  themselves  in  the 
lower  part  of  the  soleus  and  of  the  muscles  which  occupy  the  pos- 
terior and  deep  region  of  the  leg.  Farther  down,  there  are  detach- 
ed some  other  filaments  which  go  to  the  integuments.  But  towards 
the  inner  ankle,  there  arises  another,  which,  uniting  with  one  of  the 
preceding,  goes  to  the  integuments  of  the  sole  of  the  foot. 

1855.  Of  the  Internal  Plantar  Nerve.  Thicker  than  the  outer, 
which  forms  an  acute  angle  with  it  at  its  separation,  it  proceeds 
directly  and  horizontally  forwards  above  the  abductor  poUicis,  be- 
side  the  tendon  of  the  flexor  longus  pollicis,  to  the  posterior  extre- 
mity of  the  first  metatarsal  bone,  and  in  its  passage  gives  ramifica- 
tions to  the  abductor  pollicis,  flexor  brevis  digitorum,  and  acces- 
sorius  muscles.     But  there,  it  separates  in  a  variable  manner  into 
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four  twigs,  wliich  may  be  designated  by  their  numerical  names, 
counting  from  within  outwards.  The_^7's/,  which  is  smaller  than 
the  others,  follows  the  inferior  surface  of  the  flexor  brevis  pollicis, 
which  receives  some  filaments  from  it,  proceeds  along  the  lower  and 
inner  part  of  the  great  toe,  and  loses  itself  upon  it,  sending  at  the 
same  time  some  filaments  upwards.  The  second,  which  is  directed 
horizontally  forwards,  between  the  first  two  metatarsal  bones,  at 
first  above,  then  below  the  flexor  brevis  digitorum,  which  receives 
several  filaments  from  it,  as  does  also  the  first  lumbricalis  muscle, 
separates  opposite  the  first  metatarso-phalangeal  articulation,  into 
two  secondary  twigs,  one  of  which  is  distributed  on  the  outer  side 
of  the  first  toe,  while  the  other  is  spread  out  upon  the  inner  side 
of  the  second,  sending  upwards  some  filaments  which  anastomose, 
with  those  of  the  internal  and  deep  nerve  of  the  back  of  the  foot 
(1849),  and  which  themselves  anastomose  by  arches  in  the  pulp 
of  the  toes.  The  third,  which  is  placed  between  the  second  and 
third  metatarsal  bones,  gives  filaments  to  the  second  lumbricalis 
muscle,  and  is  distributed  upon  the  second  and  third  toes,  precisely 
in  the  same  manner  as  the  preceding  twig.  Lastly,  the  fo7irth 
advances  between  the  third  and  fourth  metatarsal  bones,  and  is  dis- 
tributed to  the  corresponding  toes. 

1856.  Of  the  External  Plantar  Nerve.  This  proceeds  oblique- 
ly forwards  and  outwards,  between  the  flexor  brevis  digitorum  and 
accessorius  muscles,  to  which  it  gives  filaments,  and  in  the  groove 
situated  near  the  large  tuberosity  of  the  calcaneum.  Arrived  at 
the  posterior  extremity  of  the  fifth  metatarsal  bone,  it  divides 
into  two  branches,  the  one  superficial,  the  other  deep.  But  be- 
fore this,  it  generally  sends  a  pretty  large  twig  to  the  abductor  mi- 
nimi digiti. 

1857.  Siipei'Jicial  Branch.  It  advances  under  the  outer  edge 
of  the  foot,  and  soon  divides  into  two  twigs ;  an  outer,  which  gives 
a  filament  to  the  flexor  minimi  digiti,  and  loses  itself  on  the  cor- 
responding edge  of  the  little  toe ;  and  an  inner,  which  directs  it- 
self between  the  last  two  metatarsal  bones,  gives  a  filament  to  the 
fourth  lumbricalis,  communicates  with  the  preceding  twig,  and  sub- 
divides on  the  contiguous  sides  of  the  fourth  and  fifth  toes. 

1858.  Deep  Branch.  At  its  commencement  it  furnishes  a  fila- 
ment to  the  flexor  brevis  minimi  digiti,  and  ascends  inwards  and 
forwards  between  the  interossei  muscles  and  adductor  pollicis  pe- 
dis, forming  a  kind  of  arch,  the  posterior  side  of  which  does  not 
give  off  filaments,  while  the  anterior  sends  some  to  the  interossei 
and  transversus  pedis. 

OF  THE  NERVOUS  SYSTEM  OF  GANGLIA,  OR  OF 
THE  GREAT  SYMPATHETIC  NERVES. 

GEKERAL  OI3SEU VATIOKS. 

1859.  Ganglia  are  small  nervous  centres,  from  whose  circum- 
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ference  proceed  filaments  which  anastomose  with  the  neighbouring 
nerves,  or  lose  themselves  in  the  tissue  of  the  organs.  They  are 
only  met  with  in  the  trunk  ;  they  all  communicate  with  each  other, 
and  are  possessed  of  a  peculiar  structure.  They  are  small  reddish 
or  grayish  bodies,  always  deeply  situated  in  the  midst  of  cellular 
tissue,  destitute  of  any  particular  envelope,  and  varying  consider- 
ably in  form  and  magnitude.  Their  tissue,  which  is  soft  and 
spongy,  is  homogeneous,  and  presents  no  traces  of  fibres  or  fila- 
ments at  first  sight ;  from  careful  dissection,  however,  it  is 
thought  to  be  composed  of  a  multitude  of  nervous  filaments. 
This  is  at  least  Scarpa^s  opinion,  and  as  such  deserves  attention. 
It  hardens  by  boiling,  at  least  when  not  long  continued.  When 
this  is  the  case,  it,  on  the  contrary,  gradually  softens  and  becomes 
pulpy.  It  is  partly  dissolved  by  alkalies,  and  long  resists  putre- 
faction. 

The  ganglia  contain  very  little  cellular  tissue  in  their  interior ; 
they  receive  a  great  quantity  of  blood-vessels  which  penetrate 
on  all  sides,  ramifying  and  anastomosing  frequently  in  their  inte- 
rior. 

1860.  The  nervous  filaments  which  emanate  from  the  ganglia 
adhere  to  them  in  an  intimate  manner,  without  appearing  to  be  a 
continuation  of  their  substance,  and  are  surrounded  by  the 
same  cellular  envelope.  They  communicate  with  the  encepha- 
lic nerves  a  great  many  times,  connect  the  ganglia  themselves 
with  each  other,  seldom  penetrate  the  muscles,  form  very  numer- 
ous plexuses  with  each  other,  principally  around  the  arteries,  which 
they  seem  especially  destined  to  follow,  being  but  very  seldom  ob- 
served around  the  veins. 

Some  of  these  nervous  filaments  are  white,  composed  of  fibrils 
like  the  encephalic  nerves,  and  like  them  also  surrounded  with  a 
neurilema.  Others  are  reddish  or  gray,  not  fibrous,  and  apparent- 
ly destitute  of  neurilema. 


OF  THE  GANGLIA  IN  PARTICULAR,  AND   OF  EACH  OF 
THE  NERVES  WHICH  ARISE  FROM  THEM. 

GANGLIA  OF  THE  HEAD. 
OF  THE  OPHTHALMIC  OR  LENTICULAR  GANGLION. 

{Ganglion  Ophthalmicum.) 

1861.  This  is  one  of  the  smallest  ganglia  of  the  body.  It  is 
placed  on  the  outer  side  of  the  optic  nerve,  not  far  from  its  en- 
trance into  the  orbit,  and  always  met  with.  Its  form,  although 
subject  to  vary,  is  yet  frequently  that  of  a  square,  elongated  from 
behind  forwards.      Its   outer  surface,  which  is  convex,  corres- 
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ponds  to  the  abductor  oculi  muscle  ;  the  inner  13  concave  and  ap- 
plied upon  the  optic  nerve.  Its  colour  is  reddish,  sometimes  white ; 
its  volume  differs  much  according  to  the  individual ;  lastly,  it  is 
immersed  in  a  mass  of  soft,  and  as  it  were  half-fluid  fat.  \i^  pos- 
terior and  superior  angle  communicates  with  the  nasal  nerve  of  the 
ophthalmic  (1652)  ;  the  posterior  and  inferior  with  a  filament  of 
the  inferior  branch  of  the  nerve  of  the  third  pair  (1637)-  Its  two 
anterior  angles  also  furnish  each  a  bundle  of  small  nerves,  the 
one  superior,  the  other  inferior.     These  are  the 

1862.  Ciliary  Nerves  (Nerin  ciliares.)  They  are  very  slen- 
der, soft,  flexuous,  reddish,  and  constantly  accompanied  by  one, 
two,  or  three  filaments  from  the  nasal  nerve,  (1652)  which  have 
exactly  the  same  distribution. 

The  upper  bundle,  which  is  smaller,  is  at  first  divided  into  three 
nerves,  which  bifurcate  as  they  advance,  so  as  to  produce  six, 
which  proceed  parallel  to  each  other,  immediately  above  the  optic 
nerve,  which  they  accompan)'^  as  far  as  the  ball  of  the  eye. 

The  lower  bundle,  which  is  situated  on  the  outside  and  beneath 
the  optic  nerve,  and  at  a  little  distance  from  it,  contains  six,  eight 
or  ten  nerves,  or  even  a  greater  number,  which  are  united  into  six 
small  branches  at  their  origin.  They  wind  roimd  the  optic  nerve  ; 
some  of  them  even  pass  beneath  it  to  gain  its  inner  side ;  another 
separates  from  the  bundle,  proceeds  outwards,  frequently  anas- 
tomoses with  one  of  the  filaments  of  the  nasal  nerve,  and  gains 
the  sclerotic  membrane  by  itself  under  the  rectus  externus  oculi 
muscle. 

1863.  These  nerves,  which  are  in  all  from  twelve  to  sixteen, 
on  arriving  at  the  posterior  part  of  the  ball  of  the  eye,  pass  sepa- 
rately and  obliquely  through  the  sclerotic  membrane,  at  a  greater 
or  less  distance  from  the  optic  nerve.  They  are  previously  inter- 
laced with  the  ciliary  arteries,  but  do  not  anastomose  with  each 
other  or  form  a  plexus.  On  entering  the  eye,  they  become  a  little 
flattened,  advance  forwards  between  the  sclerotic  and  choroid  mem- 
branes, but  without  giving  off  filaments  to  either,  and  are  lodged 
in  narrow  grooves  formed  upon  the  inner  surface  of  the  sclerotica. 
They  are  then  parallel  to  each  other,  and  frequently  send  off  com- 
municating filaments. 

1864.  They  thus  arrive  at  the  ciliary  circle,  subdivide  each  in- 
to two,  sometimes  into  three  filaments,  which  enter  into  that  circle, 
and  seem  to  lose  themselves  there.  Some  of  these  filaments,  ar- 
riving at  the  fore  part  of  the  eye,  perforate  the  choroid  membrane, 
penetrate  into  the  ciliary  processes,  bend  backwards,  and  lose 
themselves  in  the  place  where  the  retina  joins  the  ciliary  circle. 
On  the  other  hand,  the  ciliary  circle  sends  to  the  iris  a  multitude 
of  other  filaments  which  do  not  appear  to  be  continuations  of  the 
first,  an  arrangement  which  has  induced  several  anatomists  to  con- 
sider the  ciliary  circle  as  a  true  ganglion ;  and  it  cannot  be  denied 
that  its  colour  and  texture  give  additional  weight  to  this  opinion. 
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The  ciliary  filaments  which  are  expanded  upon  the  iris  form  white 
lines  wliich  gain  its  small  circumference. 

1865.  If  the  ciliary  circle  be  considered  as  a  ganglion,  the  com- 
munication of  the  ophthalmic  ganglion  with  it,  is  evident.  The 
latter  has  also  connexions  with  the  superior  cervical  ganglion,  or 
with  the  cavernous  ganglion,  by  a  filament  which  they  send  to  the 
nasal  nerve  (1652),  and  which  appears  to  adhere  to  it,  and  to  form 
especially  that  which  goes  to  the  superior  and  posterior  angle  of 
the  ganglion. 


OF  THE   SPHENO-PALATINE  GAXGLIOX,  OR  GANGLION  OF  MECKEL. 

{Ganglion  spheno-palatinum). 

1866.  This  is  a  small  reddish  body,  somewhat  hard,  triangular 
or  cordiform,  of  variable,  but  always  inconsiderable  size,  convex 
in  its  outer  surface,  flattened  on  the  inner  side,  and  placed  exter- 
nally of  the  spheno-palatine  foramen.  Immersed  in  the  adipose 
cellular  tissue  of  the  ptery go-maxillary  fissure,  it  is  deeply  con- 
cealed between  the  bones,  and  difficult  to  be  discovered.  It  fur- 
nishes a  great  number  of  twigs  from  the  different  points  of  its  cir- 
cumference. The  inner  are  the  spheno-palatine  nerves ;  the  i7ife- 
rior,  the  palatine.  The  superior  form  communications  with  the 
superior  maxillary  nerve,  as  we  have  already  shown  (1657).  Last- 
ly, the  posterior  is  the  vidian  or  pterygoid  nerve. 

1867.  Of  the  Spheno-palatine  Nerves.  Their  number  varies 
from  three  to  five  at  their  origin.  They  introduce  themselves  im- 
mediately into  the  nasal  fossae,  through  the  spheno-palatine  hole, 
near  the  posterior  extremity  of  the  middle  turbinated  bone.  They 
are  always  very  soft.  They  spread  out  upon  the  septum,  or  outer 
wall  of  these  cavities  in  the  following  manner.  1st,  Two  or  three 
filaments  proceed  at  first  between  the  periosteum  and  the  mucous 
lamina  of  the  pituitary  membrane,  to  the  concave  surface  of  the 
upper  turbinated  bone ;  they  lose  themselves  in  the  corresponding 
meatus,  near  the  aperture  of  the  posterior  ethmoid  cells  (357),  with- 
out its  being  yet  ascertained  whether  they  send  ramifications  into 
these  cellules.  2dly,  Other  very  short  twigs  go  to  the  middle  turbi- 
nated bone ;  the  highest  of  which,  after  running  for  some  time  upon 
its  convex  surface,  passes  through  it  by  a  small  hole,  and  loses  it- 
self upon  its  concave  surface  in  the  membrane :  the  others  termi- 
nate upon  its  posterior  extremity.  3dly,  Some  extremely  slender 
twigs  unite  into  one,  and  wind  before  the  sphenoidal  sinus,  to  gain 
the  posterior  part  of  the  septum.  4thly,  Larger  than  the  preced- 
ing, a  twig,  named  the  Naso-palatine,  winds  at  first  before  the 
sphenoidal  sinus,  traverses  the  arch  of  the  nasal  fossse,  and  passes 
to  the  septum  between  the  two  laminse  of  the  pituitary  membrane. 
It  descends  very  obliquely  forwards  along  the  septum,  and  thus 
arrives,  without  ramifying,  at  the  superior  aperture  of  the  anterior 
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palatine  canal  (354)  :  there,  it  introduces  itself  into  a  canal  of  its 
own,  of  which  we  have  already  spoken.  The  twig  of  the  right  side 
is  prolonged  a  little  more  forwards  than  the  left,  to  meet  the  orifice 
destined  for  its  reception.  But  both,  on  arriving  at  the  middle  of 
the  anterior  palatine  canal,  issue  from  their  particular  canals,  and 
terminate  at  the  upper  angles  of  the  naso-palatine  ganglion,  with- 
out reaching  so  far  as  the  mouth.  The  naso-palatine  nerve  dis- 
tinctly anastomoses  with  a  filament  from  the  superior  and  anterior 
dentar  nerve,  which  extends  along  the  wall  of  the  maxillary  sinus  to 
penetrate  into  the  nasal  fossae. 

1868.  Of  the  Palatine  Nerves  (nervi  palatini).  They  are 
three  in  number,  one  large  and  two  small. 

1869.  The  Great  or  hiferior  Palatine  Nerve,  placed  before 
the  other  two,  enters  immediately  into  the  posterior  palatine  ca- 
nal (366),  after  giving  off  a  nasal  filament  which  passes  into 
the  fossoe  of  that  name,  between  the  middle  and  inferior  turbi- 
nated bones,  opposite  the  sphenoidal  process  of  the  palatine  bone, 
and  which  is  distributed  to  the  free  edge  of  the  middle  turbi- 
nated bone,  to  its  concave  surface,  and  to  the  convex  surface  of 
the  inferior  turbinated  bone,  extending  to  near  its  anterior  extre- 
mity. 

The  great  palatine  nerve  then  runs  through  its  canal,  where  its 
filaments  are  frequently  spread  out,  and  only  connected  by  a  loose 
cellular  tissue.  A  little  before  issuing  from  it,  it  sends  a  second 
ramification  into  the  nasal  foss^.  This  latter  passes  through  a 
small  aperture  of  the  vertical  portion  of  the  palate  bone,  proceeds 
horizontally  along  the  edge  of  the  inferior  turbinated  bone,  and 
loses  itself  on  the  ascending  process  of  the  superior  maxillary  bone. 
It  is  often  contained  in  a  small  bony  canal. 

At  the  same  place  the  palatine  nerve  transmits,  by  one  of  the  ac- 
cessory canals,  a  filament  which  goes  to  the  velum  palati  to  be  dis- 
tributed there ;  the  nerve  itself  then  immediately  issues  from  its 
canal,  directs  itself  forw  ards  under  the  arch  of  the  palate,  and  se- 
parates into  several  twigs.  The  older,  which  are  larger  and  more 
numerous,  follow  the  inner  edge  of  the  superior  alveolar  arch,  and 
lose  themselves  in  the  gums ;  the  inner  subdivide  on  the  middle 
of  the  vault  of  the  palate,  and  especially  furnish  filaments  to  the 
mucous  follicles  of  that  region.  Some  of  them  anastomose  with 
the  inferior  filaments  of  the  naso-palatine  ganglion. 

1870.  Middle  palatine  Nerve.  Arising  behind  the  preceding 
nerve,  it  descends  along  the  posterior  part  of  the  ptery go-maxillary 
fissure,  enters  a  canal  of  its  own,  and  emerges  behind  the  hook  of 
the  pterygoid  process,  dividing  into  two  filaments,  one  of  which 
goes  to  the  corresponding  tonsil  and  terminates  by  four  or  five 
ramifications  in  the  velum  palati,  while  the  other,  which  separates 
into  two  or  three  filaments,  is  entirely  destined  for  the  latter  organ. 

1871.  Small  Palatine  Nerve.  Situated  still  farther  back  than 
the  preceding,  it  descends  between  the  pterygoideus  externus  mus- 
cle and  the  superior  maxillary  bone,  then  between  the  latter  and  the 
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palate  bone,  in  a  groove  of  its  own,  and  divides  into  two  filaments, 
one  for  the  uvula,  the  other  for  the  tonsil  and  the  follicles  of  the 
membrane  of  the  palate. 

I872.  Of  the  Vidian  or  Pterygoid  Nerve^  {Nervus  pterygoi- 
detis).  On  leaving  the  spheno-palatine  ganglion,  it  proceeds  ho- 
rizontally backwards,  sends  two  very  slender  filaments  to  the  mem- 
brane of  the  sphenoidal  sinus,  enters  the  pterygoid  canal  (114), 
and  passes  through  it,  giving  off,  through  its  walls,  ramifications 
to  the  upper  and  back  part  of  the  septum  of  the  nasal  fossa^,  the 
membrane  of  the  pharynx  near  the  orifice  of  the  Eustachian  tube, 
and  that  orifice  itself.  On  issuing  from  its  canal,  the  vidian  nerve 
traverses  the  fibro-cartilaginovis  plate  which  closes  the  foramen  la- 
cerum  medium  (296),  and  divides  into  two  twigs,  a  superior  and 
an  inferior. 

The  Inferior  or  carotoid  twig  serves  as  a  medium  of  communi- 
cation between  the  spheno-palatine  ganglion,  and  the  cavernous 
and  superior  cervical  ganglia.  It  passes  into  the  carotid  canal  ap- 
plying itself  against  the  walls  of  the  artery,  and  anastomoses  with 
the  filaments  which  the  superior  cervical  ganglion  sends  to  the  sixth 
pair  (I672),  and  cavernous  ganglion. 

The  Superior  Tivig^  by  a  rather  complex  course,  forms  a  com- 
munication between  the  spheno-palatine  and  sub-maxillary  gan- 
glia. On  leaving  the  vidian  nerve,  it  enters  into  the  cranium  be- 
tween the  petrous  process  and  the  sphenoid  bone,  and  proceeds 
backwards  and  outwards  over  the  upper  surface  of  the  former, 
where  it  is  lodged  in  a  small  groove,  and  covered  by  the  inferior 
maxillary  nerve  and  the  dura  mater,  to  the  last  of  which  it  firmly 
adheres.  There  it  sends  into  the  cavity  of  the  tympanum,  by  two 
canals  whose  very  minute  orifices  are  seen  in  the  groove  one  above 
the  other,  two  excessively  delicate  filaments,  which  anastomose 
with  each  other  upon  the  promontory,  and  communicate  with  ano- 
ther filament  of  the  superior  cervical  ganglion  and  with  the  glosso- 
pharyngeal nerve.  It  then  glides  along  with  a  small  artery  into 
the  hiatus  of  Fallopius,  and  arrives  in  the  aqueduct  of  the  same 
name,  where  it  is  applied  against  the  trunk  of  the  facial  nerve, 
without  anastomosing  with  it,  (I676).  It  accompanies  it  until 
opposite  the  base  of  the  pyramid  of  the  tympanum,  beneath  which 
it  penetrates  into  that  cavity  by  an  aperture  of  its  own,  winding 
upwards  and  outwards.  After  sending  a  filament  to  anastomose 
upon  the  promontory  with  a  filament  of  the  internal  carotid  plexus,. 
(187'5),  it  traverses  the  tympanum  from  behind  forwards,  placed 
at  first  under  the  incus,  then  between  its  long  branch  and  the  upper 
part  of  the  handle  of  the  malleus,  against  which  it  is  directly  ap- 
plied. Above  the  internal  muscle  of  the  malleus,  it  increases  a  httle 
in  size  and  consistence,  and  its  direction  becomes  horizontal,  bvit 
presently  after  it  descends  forwards  and  issues  by  the  glenoid  fis- 
sure, beside  the  tendon  of  the  external  muscle  of  the  malleus.  It 
then  directs  itself  downwards,  inwards,  and  forwards,  and  boscomes 
attached  to  the  lingual  nerve  of  the  inferior  maxillary,  (166C). 
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From  its  entrance  into  the  tympanum  to  this  union,  the  filament 
of  which  we  speak  commonly  bears  the  name  of  Chorda  Tympani. 
It  remains  united  to  the  Ungual  nerve  until  opposite  the  sub- 
maxillary gland,  where  it  leaves  it  to  go  to  the  ganglion  of  the  same 
name. 


OF  THE  OTHER  NERVOUS  GANGLIA  OF  THE  HEAD. 

I873.  Besides  those  described  above,  the  following  ganglia  are 
met  with  in  the  head. 

1.  The  Cavernous  Ganglion.  This  ganglion  does  not  always 
exist,  being  frequently  substituted  by  a  small  plexus,  which  the 
ascending  filaments  of  the  superior  cervical  ganglion  form  around 
the  internal  carotid  artery  in  the  cavernous  sinus.  Its  colour  is 
of  a  pretty  deep  reddish  gray,  its  volume  generally  small,  and  its 
form  variable.  It  is  placed  at  the  outer  side  of  the  internal  ca-, 
rotid  artery,  towards  the  middle  of  the  cavernous  sinus,  and  sends 
off  very  slender  filaments  which  proceed  towards  the  sixth  pair  and 
ophthalmic  nerves.  It  frequently  sends  one  to  the  nasal  nerve, 
to  communicate  with  the  ophthalmic  ganglion.  I  have  also  seen 
it  furnish  a  filament  to  the  infundibulum.  By  its  lower  part,  it 
communicates  with  the  ascending  filaments  of  the  superior  cervi- 
cal ganglion. 

2.  The  Naso-palatine  Ganglion.  I  discovered  this  in  the  an- 
terior palatine  foramen,*  at  the  point  of  union  of  the  two  branches 
of  which,  it  is  situated.  It  is  a  small  reddish  spongy  mass,  some- 
what hard  and  as  if  fibro-cartilaginous,  and  immersed  in  an  adipose 
cellular  tissue.  Its  more  ordinary  form  is  that  of  an  ovoid,  whose 
large  extremity,  directed  upwards,  receives  the  two  naso-palatine 
twigs,  (1867),  "^hile  the  small  extremity  sends  off  inferiorly  one  or 
two  filaments  which  enter  into  small  bony  canals  of  their  own,  and 
arrive  at  the  palatine  arch,  where  they  ramify  in  the  membrane  of 
the  palate,  anastomosing  with  filaments  of  the  great  palatine  nerve, 
(1869). 

3.  The  Suh-Maaiillm'y  Ganglion.  It  occurs  opposite  the  sub- 
maxillary gland,  and  seems  formed  by  the  upper  twig  of  the  vidian 
nerve.  It  has  also  some  filaments  of  communication  with  the  lin- 
gual nerve  of  the  inferior  maxillary  (1667)  ;  but  the  greater  num- 
ber of  its  filaments  form  a  small  plexus,  the  twigs  of  which  pene- 
trate the  gland. 

4.  Another  ganglion  is  mentioned  as  occurring  in  the  head, 
along  the  course  of  the  superficial  temporal  nerve ;  but  it  is  mere- 
ly an  enlargement  of  that  nerve  where  it  is  covered  by  the  parotid 
gland  (I67O). 

•  See  my  Dissertation  sur  les  Odeurs,  sur  le  sens  et  les  organes  de  Volfaction,  &c. 
Taris,  1815,  4to. 
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OF  THE  CERVICAL  GANGLIA.* 

OF  THE  SUPERIOR  CERVICAL  GANGLION, 

(G.  cervicale  primum). 

1874.  This  ganglion,  which  is  remarkable  for  its  size  and  the 
regularity  of  its  occurrence,  is  situated  under  the  base  of  the  skull, 
deeply  concealed  in  a  depression  which  is  observed  above  and  be- 
hind the  angle  of  the  lower  jaw.  It  commonly  corresponds  in  ex- 
tent to  the  transverse  processes  of  the  first  three  vertebra3  ;  but  it 
is  frequently  prolonged  to  the  fourth,  and  even  much  lower.  It  is 
ovoidal  or  fusiform,  broader  at  the  middle  than  at  the  extremities ; 
its  thickness  is  always  in  the  inverse  ratio  of  its  length.  It  pretty 
frequently  experiences  a  contraction  in  its  middle  part,  so  as  to 
appear  double ;  sometimes  it  is  cylindrical.  Its  colour  is  of  a  gray- 
ish red,  its  consistence  soft.  Its  posterior  side  lies  upon  the  rec- 
tus capitis  anticus  major.  The  anterior  is  covered  by  the  internal 
carotid  artery.  The  internal  is  intimately  united  to  the  pneumo- 
gastric  and  hypoglossal  nerves.  It  receives  a  pretty  considerable 
number  of  small  blood  vessels,  and  sends  off  a  great  many  fila- 
ments, which  are  distinguished  into  superior,  inferior,  external,  and 
anterior. 

OF  THE  SUPERIOR  OR  ASCENDING  FILAMENTS. 

1875.  They  are  commonly  two  in  number.  Their  great  size, 
softness  and  reddish  colour,  make  them  look  precisely  like  true 
prolongations  of  the  ganglion.  They  embrace  the  internal  carotid 
artery,  and  enter  along  with  it  into  the  carotid  canal,  where  they 
separate  from  each  other,  dividing  into  many  small  twigs,  come  to- 
gether, unite  a  great  many  times,  and,  in  a  word,  form  a  true 
plexus  around  the  walls  of  the  vessel.  From  this  plexus  there  is- 
sue several  secondary  filaments. 

One  of  these  (Pterygoid  Filament)  glides  under  the  artery, 
'anastomoses  with  the  inferior  filament  of  the  vidian  nerve  (1872), 
and  in  uniting  with  it,  gives  off  two  or  three  small  twigs  which  are 
distributed  to  the  upper  part  of  the  pharynx. 

Two  or  three  others,  which  are  soft,  transparent,  of  a  gray  co- 
lour, and  pretty  strong,  ascend  into  the  cavernous  sinus,  form  a 
sort  of  isolated  plexus  by  sending  off  some  filaments,  and  unite  with 
the  nerve  of  the  sixth  pair  (1672).     When  the  cavernous  ganglion 

*  There  5s  commonly  designated  by  the  name  of  Gieat  Sympathclic  or  intercostal 
Nerve,  the  aggregate  of  all  the  ganglia  that  are  met  with  from  the  upper  part  of  the 
neck  to  the  lower  part  of  the  sacrum,  together  with  the  filaments  wliith  issue  from 
them.  But  according  to  the  idea  which  ought  to  be  formed  of  the  system  of  ganglia, 
it  is  impossible  to  see  here  only  a  single  nerve. 
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exists,  one  or  two  of  them  unite  with  it,  and  the  others  go  directly 
to  the  nerve  (1878). 

Occasionally,  some  of  these  filaments  come  from  the  union  of 
that  of  the  superior  cervical  ganglion  with  the  inferior  twig  of  the 
vidian  nerve. 

Several  filaments  (supra-sphenoidal)  go  to  the  infundibulum 
(1506). 

A  very  slender  filament  dives  into  a  small  aperture  in  the  wa.lls 
of  the  aqueduct  of  Fallopius  (180),  runs  along  a  groove  or  small 
canal  formed  on  the  promontory  of  the  tympanum,  and  anasto- 
moses there  with  a  filament  of  the  glosso-pharyngeal  nerve,  which 
has  entered  towards  the  stylo-mastoid  hole,  and  with  another  fila- 
ment which  separates  in  this  place  from  the  upper  twig  of  the  vi- 
dian nerve  (1872) 

Another  filament  traverses  the  cavernous  sinus,  and  goes  to  join 
the  ophthalmic  or  the  nasal  nerve.  Sometimes  it  bifurcates  and 
goes  to  both  at  once.  It  is  by  means  of  it  that  the  superior  cervi- 
cal and  ophthalmic  ganglia  communicate. 

The  other  filaments  of  this  plexus,  which  are  very  numerous,  re- 
main applied  on  the  walls  of  the  artery,  to  which  they  form  a  kind 
of  nervous  sheath.  There  is  detached  from  tliem  a  pretty  large 
bundle  which  accompanies  the  ophthalmic  artery,  and  subdivides 
into  as  many  small  fluxuous  sheaths  as  that  artery  has  branches. — 
One  of  them  follows  the  central  artery  of  tlie  optic  nerve,  and  pro- 
bably forms  a  communication  between  the  retina  and  the  superior 
cervical  ganglion.*  Other  fasciculi  accompany  the  other  branches 
of  the  carotid  artery  which  go  to  the  pia  mater,  such  as  the  anterior 
and  middle  cerebral  arteries,  &c.  These  latter  are  always  pretty 
distinct. 


OF  THE  INFElUOll  FILAMENT. 

1876.  It  comes  from  the  inferior  extremity  of  the  ganglion,  which 
seems  to  be  prolonged  downwards  for  the  purpose  of  forming  it,  or 
which  sometimes  terminates  in  an  abrupt  manner  and  gives  it  off 
directly.  It  varies  in  size,  being  sometimes  very  slender  and  at 
other  times  double,  but  never  wanting.  Its  solidity  gives  it  a  re- 
semblance to  the  encephalic  nerves,  from  which  it  diflcrs  only  in  its 
gray  colour.  It  descends  vertically  before  the  rectus  capitis  anti- 
cus  major  and  longus  colli  muscles,  covered  by  the  carotid  artery, 
the  internal  jugular  vein,  and  the  pneumo-gastric  and  hypoglossal 
nerves,  to  which  parts  it  is  connected  by  a  rather  loose  filament- 
ous cellular  tissue.  Opposite  the  fifth  or  sixth  vertebra,  it  termi- 
nates in  the  middle  cervical  ganglion  ;  but  when  this  latter  is  want- 
ing, it  goes  as  far  as  the  inferior. 

1877-  111  its  course,  this  nervous  cord  receives  some  long  and 

*  Kibes,  Mem.  dc  la  Societe  Medic.  d'Emul.  T.  vii.  p.  97. 
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slender  filaments,  which  come  from  the  fourth  and  fifth  cervical 
pairs,  increase  its  size  a  little,  and  join  it  at  different  angles,  and 
pretty  frequently  forming  small  gangliform  bulgings.  Some  other 
filaments,  still  more  slender,  appear  to  separate  from  it  internally 
to  go  to  the  oesophagus  and  neighbouring  cellular  tissue.  One  of 
them  anastomoses  with  the  external  laryngeal  nerve  of  the  pneu- 
mo-gastric,  and  seems  to  be  especially  distributed  to  the  thyroid 
body  (I705).  Lastly,  it  sends  into  the  thorax  one,  two  or  three 
twigs,  which  contribute  to  the  formation  of  the  cardiac  plexus. 


OF  THE  EXTERNAL  FILAMENTS. 

1878.  They  are  pretty  numerous,  and  very  distinct,  and  lie 
across  the  rectus  capitus  anticus  major,  more  or  less  separated  from 
each  other,  and  frequently  anastomosing  in  their  course.  The  two 
uppei',  which  are  at  first  very  close  to  each  other,  presently  bifur- 
cate each  on  their  own  side,  and  thus  anastomose  by  four  points 
with  the  nervous  arch,  which  the  first  and  second  cervical  nerves 
form  around  the  transverse  process  of  the  atlas  (1727)-  The 
third  is  the  longest ;  it  also  bifurcates ;  but  one  of  its  filaments 
goes  to  the  anterior  branch  of  the  second  cervical  nerve,  and  the 
other  to  that  of  the  third.  The  infei^ior  jilaments^  which  arise 
from  the  preceding  cord  of  communication,  when  the  ganglion  is 
very  short,  send  filaments  into  the  scaleni  muscles.  One  of  them 
also  divides  into  two  secondary  filaments,  the  upper  of  which  dives 
between  the  scalenus  and  rectus  capitis  anticus  muscles,  to  anasto- 
mose with  the  fourth  cervical  paii',  when  it  leaves  the  intervertebral 
hole,  while  the  inferior,  which  is  more  superficial,  goes  to  unite,  at 
a  greater  distance,  with  the  anterior  branch  of  the  same  nerve. 

Several  other  of  these  filaments  anastomose,  moreover,  very  fre- 
quently, and  in  an  irregular  manner,  with  the  branches  of  the  cer- 
vical plexus.  It  is  impossible  to  describe  them  separately,  their 
disposition  being  so  much  subject  to  vary. 


a 


OF  THE  INTERNAL  FILAMENTS. 

I879.  All  these  filaments  are  soft,  thin,  and  slender,  and  ex- 
posed to  still  greater  variations  than  the  preceding  as  to  number, 
disposition,  anastomoses,  &c.  It  may  be  stated  generally,  how- 
ever, that  after  distributing  several  ramifications  to  the  rectus 
capitis  anticus  major  and  longus  colli  muscles,  they  terminate  on 
the  larynx  and  pharynx,  whether  separately,  or  united  with  nerves 
from  the  brain. 

In  some  subjects,  most  of  these  are  furnished  by  the  connecting 
cord  of  the  first  two  cervical  ganglia,  or  by  the  superior  cardiac 
nerve. 
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The  upper  have  a  direction  obliquely  downwards ;  the  lower  are 
nearly  horizontal. 

The  former  gain  the  upper  part  of  the  pharynx,  where  they 
anastomose  with  twigs  of  the  glosso-pharyngeal  (1697)5  ^nd  pneu- 
mo-gastric  nerves,  to  form  the  pharyngeal  plexus  (1701*). 

The  latter  wind  over  the  sides  of  the  larynx,  and  cover  the  thy- 
roid body,  and  the  muscles  of  the  inferior  hyoid  region,  with  nu- 
merous and  plexiform  ramiti cations,  some  of  which  penetrate  into 
the  larynx  through  the  thyro-hyoid  (1477)^  and  cricothyroid  (1478) 
membranes,  and  afterwards  anastomose  with  the  internal  laryngeal 
(1705),  and  recurrent  (I7O8)  nerves.  Some  other  anastomoses 
with  the  latter  nerve  also  take  place  behind  the  thyroid  gland,  by 
means  of  a  filament  which  proceeds  separately  from  the  ganglion. 


OF  THE  ANTERIOR  FILAMENTS. 

1880.  These  filaments,  which  are  very  numerous,  and  for  the 
most  part  continually  interlaced,  are  of  three  kinds. 

1°.  Some  of  them,  which  are  superior  and  very  short,  go  to  anas- 
tomose immediately  with  the  facial,  and  pneumo-gastric  nerves. 
One  of  these  filaments,  which  is  longer  than  the  others  and  very 
slender,  goes  to  unite  with  the  stylo-hyoid  twig  of  the  facial  nerve 
(1^79)'  ^'^d  sometimes  sends  a  ramification  into  the  stylo-mastoid 
hole,  to  form  on  the  promontory  of  the  tympanum  the  anastomosis 
of  which  we  have  already  spoken  (1875).  This  ramification  then 
replaces  one  of  those  of  the  superior  filaments,  or  joins  the  trunk 
of  the  facial  nerve  itself. 

2°.  Others,  to  the  number  of  two  or  three  only,  of  a  reddish  co- 
lour and  soft  consistence,  leave  the  ganglion  to  proceed  forwards, 
behind  the  point  of  division  of  the  common  carotid  artery,  where 
they  form  a  plexus  with  numerous  meshes,  in  conjunction  with  de- 
scending filaments  of  the  glosso-pharyngeal  nerve  (1697)-  ^^  ^^^ 
filaments  which  issue  from  this  plexus  some  run  behind  the  com- 
mon carotid  artery,  and  accompany  it  as  far  as  the  arch  of  the  aor- 
ta, or  the  arteria  innominata,  crossing  each  other  in  a  very  in- 
tricate manner :  they  constitute  the  Common  Carotid  Plexus. 
The  others  turn  over  the  external  carotid  artery,  and  envelope  it 
with  a  plexus  which  divides  into  as  many  secondary  plexuses  as 
the  latter  presents  branches,  and  which  are  moreover  joined  by  very 
slender  filaments  of  the  facial  and  pneumo-gastric  nerves.  Fre- 
quently at  the  origin  of  these  secondary  lingual,  facial,  occipital^ 
temjjoral,  inferior  pharyngeal,  and  internal  maxillary  plexuses, 
there  are  observed  small  white  or  gray  ganglia,  which  give  out  fila- 
ments to  them  like  so  many  radii.  The  point  which  these  plexuses 
terminate  cannot  be  precisely  determined  ;  but  it  is  more  than  pro- 
bable, that  they  accompany  the  arteries  to  their  last  ramifications. 
They  have  been  traced  as  fiir  as  the  middle  of  the  face,  towards 
the  division  of  the  labial  arteries. 
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The  common  carotid  plexus  sends  some  twigs  to  the  pharynx, 
the  larynx  and  the  trachea.  That  of  the  facial  artery  sends  twigs 
to  the  submaxillary  gland,  and  communicates  with  those  of  its 
ganglion  (1873),  and  with  those  of  the  gustatory  and  hypo-glossal 
(I723)  nerves  ;  that  of  the  inferior  maxillary  artery  arrives  at  the 
dura  mater,  by  following  the  middle  meningeal  artery. 

3°.  The  last  anterior  filaments  of  the  superior  cervical  ganglion 
unite  after  a  short  course,  to  form  the  superior  cardiac  7ierve,  of 
which  we  shall  presently  speak. 


OF  THE  MIDDLE  CEEVICAL  OR  THYUOID  GANGLION. 

(G.  cervicale  medium  sen  thyroideum.) 

1881.  This  ganglion,  which  is  often  entirely  wanting,  sometimes 
double,  and  which  varies  extremely  as  to  size,  is  situated  opposite 
the  fifth  or  sixth  vertebra,  near  the  curve  of  the  inferior  thyroid 
artery.  Its  colour  is  grayish ;  it  is  rounded  or  lenticular,  but 
never  fusiform,  and  differs  much  as  to  figure  in  different  subjects. 
Its  tissue  is  firmer  than  that  of  the  preceding  plexus. 

The  outer  side  corresponds  to  the  carotid  artery,  internal  jugular 
vein,  and  pneumo-gastric  nerve.  The  posterior  is  applied  upon 
the  longus  colli  muscle. 

Its  filaments  are  distinguished  into  inferior,  external,  internal, 
and  anterior. 


OF  THE  INFERIOR  FILAMENTS. 

1882.  Their  number  is  irregular  and  indeterminate.  Most  com- 
monly there  are  five  or  six.  They  are  thin  and  slender.  Some  of 
them  descend  before  the  subclavian  artery,  others  behind  it,  send- 
ing some  ramifications  into  the  plexuses  which  cover  it ;  and  all, 
after  approaching  each  other,  terminate  in  the  inferior  cervical 
ganglion. 

OF  THE  EXTERNAL  FILAMENTS. 

1883.  Frequently  there  is  only  one,  which  perforates  transverse- 
ly the  scalenus  muscle,  and  goes  to  anastomose  with  the  seventh 
cervical  nerve.  In  other  circumstances,  the  sixth  and  fifth  also 
each  receive  one. 


OF  THE  INTERNAL  FILAMENTS. 

1884.  Some  of  them  pass  behind  the  carotid  artery,  and  go  to 
form  a  nervous  plexus  around  the  inferior  thyroid  artery  and  its 
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divisions.  Others  cast  themselves  separately  upon  the  thyroid  body, 
oesophagus  and  trachea,  where  they  anastomose  with  ramifications 
of  the  recurrent  nerve  ;  some  of  them  even  gain  the  trunk  of  the 
recurrent  nerve,  and  increase  its  volume  considerably  ;  others  unite 
with  the  common  carotid  plexus,  and  one  of  them  joins  the  phrenic 
nerve. 


OF  THE  ANTERIOR  FILAMENTS. 

1885.  They  vary  from  one  to  three,  and  constitute  the  middle 
cardiac  nerves,  of  which  we  shall  afterwards  speak. 


OF  THE  INFERIOR  CERVICAL  GANGLION. 

(Ganglion  cermcale  inferius.) 

1886.  It  is  sometimes  double,  and  pretty  frequently  continu- 
ous with  the  middle  cervical  g-anglion  or  with  the  first  thoracic. 
Its  figure  is  extremely  variable  and  irregular,  although  fre- 
quently semilunar  or  rounded.  It  is  situated  behind  the  verte- 
bral artery,  between  the  transverse  process  of  the  seventh  cervical 
vertebra  and  the  neck  of  the  first  rib.  Sometimes  it  occurs  be- 
tween the  concave  edge  of  that  rib  and  the  body  of  the  first  dorsal 
vertebra ;  but  it  generally  extends  as  far  as  the  first  intercostal 
space.  Its  filaments  are  superior,  inferior,  internal,  external  and 
anterior. 


OF  THE  SUPERIOR  FILAMENTS. 

1887-  Some  of  them  commvmicate  with  the  middle  cervical  gan- 
glion.    Of  these  we  have  already  spoken  (1882). 

Another  bundle  of  filaments  throws  itself  outwards  behind  the 
vertebral  artery,  ascends  in  its  canal  forming  around  it  a  very  dis- 
tinct plexus,  as  far  as  the  third  or  second  vertebra.  There,  the 
filaments  become  less  numerous  and  less  apparent.  One  or  two  of 
them  however,  are  still  seen  to  anastomose  with  a  descending  fila- 
ment of  the  anterior  branch  of  the  first  cervical  nerve  (1727)  ; 
some  others  enter  into  the  skull  and  lose  themselves  on  the  basilar 
artery.  In  its  course,  this  Vertebral  Plexus  sends  a  great  number 
of  small  twigs  to  the  inter-transversales  muscles,  near  the  body  of 
the  vertebras,  and  anastomoses  by  a  particular  filament  with  each 
of  the  cervical  nerves,  when  they  leave  the  intervertebral  holes. 

Another  ascending  filament  forms  a  kind  of  arch  of  which  the 
convexity  is  below,  and  ascends  outwards  between  the  rectus  capi- 
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tis  anticiis  major  and  longus  colli  muscles,  to  which  it  gives  ramifi- 
cations. 


OF  THE  INFEKIOR  FILAMENT. 

1888.  It  communicates  with  the  first  thoracic  ganglion,  and  is 
sometimes  double.  In  the  latter  case,  it  commonly  embraces  the 
subclavian  artery  between  its  two  branches. 


OF  THE  INTERNAL  FILAMENTS. 

1889«  Few  in  number,  slender,  and  irregular  in  their  disposi- 
tion, these  filaments  take  different  directions.  Some  of  them  lose 
themselves  in  the  longus  colli  muscle ;  the  others  go  to  the  pul- 
monary plexus  or  to  the  arch  of  the  aorta  of  the  left  side.  There 
are  some  also  which  associate  themselves  with  the  recurrent  and 
phrenic  nerves. 


OF  THE  EXTERNAL  FILAMENTS. 

1890.  They  are  numerous  and  very  slender.  Collected  into  fas- 
ciculi, they  embrace  the  subclavian  artery^  around  which  they  form 
a  plexus  which  accompanies  its  branches,  subdividing  like  them, 
and  which  may  be  traced,  with  care,  to  the  upper  part  of  the  arm. 
Those  of  the  internal  mammary  artery  in  particular  may  be  very 
distinctly  seen.  Some  others  lose  themselves  in  the  fibres  of  the 
scalenus  anticus  muscle,  near  its  inferior  attachment. 

There  are  also  external  filaments  which  anastomose  with  the  an- 
terior branches  of  the  cervical  nerves,  when  they  go  to  form  the 
brachial  plexus  (1748),  and  with  the  first  dorsal  pair. 


OF  THE  ANTERIOR  FILAMENTS. 

1891.  They  unite  after  a  short  course  to  form  the  inferior  car- 
diac nerves. 


OF  THE  CARDIAC  NERVES. 

1892.  These  nerves,  which  are  particularly  destined  for  the 
heart,  are  three  on  each  side,  but  do  not  present  the  same  disposi- 
tion to  the  right  and  left;  they  unite  with  the  cardiac  ganglion, 
from  which  the  cardiac  plexuses  are  derived. 
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OF  THE  SUPERIOR  CARDIAC  NERVES. 

(Nervi  cardiaci  superjiciales.) 

1893.  That  of  the  right  side  is  formed  by  five  or  six  filamentSr 
which  come  from  the  anterior  and  inferior  side  of  the  first  cervical 
ganglion.  It  is  ahnost  immediately  strengthened  by  some  small 
twigs,  from  the  cord  by  which  the  ganglion  communicates  with  the 
second  (1876),  and  sends  some  filaments  to  the  external  carotid 
plexus.  All  these  roots  afterwards  unite  into  a  single  very  slender 
trunk,  which  descends  vertically  along  the  neck,  by  the  side  of  the 
trachea  and  thyroid  body,  between  the  common  carotid  artery  and 
the  cord  of  communication  of  the  cervical  ganglia. 

This  nerve  sends  some  filaments  to  the  lower  part  of  the  pharyn- 
geal plexus,  and  to  the  thyroid  body.  The  latter  anastomose  with 
those  of  the  recurrent  nerve.  It  also  communicates  by  one  or  two 
other  filaments  with  the  pneumo-gastric  nerve.  In  general,  all 
these  ramifications  have  very  little  solidity,  and  some  anatomists 
have  given  them  the  name  of  Soft  Nerves  {nervi  molles).  Oppo- 
site the  middle  cervical  ganglion,  it  frequently  presents  a  solution 
of  continuity  itself  from  the  effect  of  a  particular  ganglion,  which  is 
by  no  means  constant  in  its  occurrence.  There  also,  it  furnishes 
internally  a  twig  of  remarkable  size,  which  passes  behind  the  caro- 
tid artery,  and  throws  itself  into  the  plexus  of  the  inferior  thyroid 
artery  (1884),  after  anastomising  upon  the  carotid  with  a  filament  of 
the  pneumo-gastric  nerve.  There  also  comes  off  from  it  another  fila- 
ment at  the  same  point,  which  communicates  with  the  plexus  of 
the  descendens  noni,  (1722.)  Some  others  are  distributed  to  the 
muscles  of  the  inferior  hyoid  region,  the  thyroid  body,  and  the 
trachea. 

The  superior  cardiac  nerve  then  passes  outwards,  crosses  pos- 
teriorly the  direction  of  the  middle  cardiac  nerve,  penetrates  inta 
the  thorax  behind  the  subclavian  vein,  opposite  the  bifurcation  of 
the  arteria  innominata,  and  presently  divides  into  several  twigs 
which  associate  themselves  with  filaments  of  the  inferior  cervical 
ganglion  and  corresponding  recurrent  nerve.  Sometimes  also,  it 
unites  in  part  with  the  middle  cardiac  nerve. 

1894.  The  superior  cardiac  nerve  of  the  left  side  has  a  similar 
origin  to  that  of  the  right  side,  and  presents  the  same  disposition 
in  the  greater  part  of  its  extent.  But  it  descends  between  the  com- 
mon carotid  and  subclavian  arteries,  near  the  origin  of  which  it  se- 
parates into  a  great  number  of  filaments,  which  pass  over  the  aorta 
to  unite  with  those  of  the  inferior  cardiac  nerve,  or  of  the  cardiac 
filaments  of  the  pneumo-gastric  nerve  (1707)-  Some  of  them,  slip- 
ping behind  the  aorta,  join  the  cardiac  ganglion. 
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OF  THE    MIDDLE  CARDIAC  NERVES. 

(Nervi  cardiaci  magni). 

1895.  That  of  the  right  side  is  the  largest  of  the  three,  which 
«xist  on  that  side.  It  arises  internally  and  anteriorly  from  the 
middle  cervical  ganglion,  by  five  or  six  filaments,  at  first  united 
into  two  or  three  branches,  and  afterwards  into  a  single  trunk, 
-which  descends  inwards  near  the  common  carotid  artery,  and  passes 
before  the  subclavian,  anastomosing  with  one  or  two  filaments  of 
the  pneumo-gastric  nerve.  Beneath  this  vessel,  it  is  joined  by  a 
twig  of  the  recurrent  nerve,  glides  before  the  inferior  cardiac  nerve, 
receives  there  two  considerable  filaments  of  the  pneumo-gastric 
nerve,  forms  a  kind  of  ganglion  or  bulging,  and  continues  its 
course  on  the  outer  side  of  the  arieria  innominata.  Lastly,  be- 
tween the  arch  of  the  aorta  and  the  bifurcation  of  the  trachea,  it 
terminates  in  the  cardiac  ganglion. 

Frequently  the  middle  cardiac  nerve  divides  in  its  course  into 
two  twigs,  which  again  unite,  and  circumscribe  a  kind  of  island. 

1896.  The  middle  cardiac  nerve  of  the  left  side  receives  its  prin- 
cipal branch  from  the  inferior  cervical  ganglion.  It  passes  behind 
the  subclavian  artery,  and  directs  itself  obliquely  forwards  and . 
downwards,  running  along  its  outer  side.  But  towards  the  com- 
mencement of  the  inferior  thyroid  artery,  a  great  number  of  twigs, 
which  come  from  the  middle  cervical  ganglion,  and  arfl,  repeatedly- 
interlaced  together,  join  this  branch  and  form  a  second  origin  to 
the  nerve,  which  then  proceeds  behind  the  arch  of  the  aorta, 
receives  several  filaments  from  the  pneumo-gastric  nerve,  and  ter- 
minates in  the  cardiac  ganglion  without  dividing,  or  by  spreading 
out  into  several  small  twigs. 


OF  THE  INFERIOR  CARDIAC  NERVE. 

(Nervus  cardiacus  aoi^tce  superjicialis). 

1897'  O^  th^  right  side,  the  filaments  which  are  destined  to 
compose  it  form,  on  leaving  the  inferior  cervical  ganglion,  a  kind 
of  plexus  which  unites  into  larger  twigs,  which  descend  vertically 
behind  the  sub-clavian  artery,  close  to  the  recurrent  nerve.  They 
direct  themselves  to  the  left  along  the  arteria  innominata,  run 
upon  the  anterior  side  of  the  arch  of  the  aorta,  and  go  between  it 
and  the  pulmonary  artery,  to  lose  themselves  in  the  anterior  car^ 
diac  plexus. 

1898.  Most  commonly,  on  the  left  side,  the  middle  and  inferior 
cardiac  nerves  are  united  into  a  single  trunk  (1896). 
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OF  THE  GANGLIA  OF  THE  THORAX. 

OF  THE  CARDIAC  GANGLION  Oil  PLEXUS. 

1899.  This  is  the  central  point  of  union  of  the  cardiac  nerves. 
It  is  placed  behind  the  arch  of  the  aorta,  near  the  origin  of  that 
artery  and  before  the  division  of  the  bronchi,  and  extends  from 
above  downwards,  from  the  origin  of  the  arteria  innominata  to  the 
division  of  the  pulmonary  artery  into  two  branches.  It  is  elon- 
gated, sinuous,  of  an  unequal  size  in  the  different  parts  of  its 
course,  and  of  a  grayish  colour.  It  has  a  transparent  and  gela- 
tinous appearance,  and  its  consistence  is  very  soft.  Its  upper  part 
receives  the  right  and  left  middle  cardiac  nerves,  some  filaments  of 
the  superior  cardiac  nerves,  especially  of  the  left,  and  also  some  of 
the  inferior  cardiac  nerves,  of  the  right  side.  But  anteriorly,  pos- 
teriorly, and  inferiorly,  it  furnishes  filaments  which  constitute 
various  plexuses  which  we  proceed  to  examine,  and  into  the  forma- 
tion of  which  there  also  enter  numerous  and  isolated  filaments  of 
the  inferior  and  superior  cardiac  nerves. 

1900.  Its  anterior  Jilaments,  which  are  in  very  small  number, 
are  distributed  to  the  walls  of  the  fore  part  of  the  aorta.  Some  of 
them  join  the  anterior  coronary  plexus  beneath  it. 

1901.  The  posterior  Jilaments  are  nvimerous.  They  are  very 
short,  and  throw  themselves  into  the  fore  part  of  the  pulmonary 
plexus,  (1710). 

1902.  The  inferior,  which  are  still  more  numerous  and  much 
larger,  belong  especially  to  the  heart.  They  may  be  divided  into 
two  classes. 

1°.  Some  of  them,  collected  into  a  pretty  large  bundle,  and  always 
pulpy  and  gelatinous  like  all  the  other  twigs  of  this  ganglion,  em- 
brace the  arterial  ligament  posteriorly,*  and  turn  from  above  dovv'n- 
wards  over  the  left  pulmonary  artery,  where  they  begin  to  separate 
from  each  other.  Several  of  them  then  penetrate  into  the  lung, 
are  interlaced  with  the  divisions  of  the  corresponding  pulmonary 
plexus,  and  accompany  the  branches  of  the  pulmonary  arteries 
and  veins,  Others  descend  again  upon  the  trunk  of  the  pulmon- 
ary artery,  as  far  as  the  heart. 

But  a  much  more  remarkable  twig  than  any  of  these,  crosses 
obliquely  from  above  downwards  the  left  pulmonary  artery,  and 
gains  the  posterior  part  of  the  base  of  the  heart,  towards  the  origin 
of  the  posterior  coronary  artery.  There  it  divides  into  a  great 
number  of  very  slender  filam^ents  which  are  interlaced  around  that 
artery,  and  form  the  posterior  coronary  plexus.  These  filaments, 
which  are  very  numerous,  give  rise  to  as  many  secondary  plexuses 
as  the  vessel  has  branches.  Thus  one  of  these  secondary  plexuses 
proceed  from  left  to  right  over  the  base  of  the  heart,  and  loses  it- 
self upon  its  plain  surface.     Another  runs  along  the  left  edge  of 

*  Tliis  arterial  Ugument  is  the  remains  of  the  ductus  arteriosuSj  which  in  the  foetus 
passed  IjoiM  tlic  pulmonary  artery  to  the  aorta. 
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the  heart,  from  the  base  of  the  pulmonary  artery  to  the  summit  of 
the  organ.  A  third,  which  is  of  smaller  size,  descends  immediate- 
ly behind  the  heart.  Some  of  the  filaments  which  constitute  this 
plexus,  separate  and  are  distributed  to  the  walls  of  the  heart. 

2°.  The  filaments  of  the  second  class  arise  a  little  below  the  pre- 
ceding, between  the  aorta  and  pulmonary  artery.  Some  of  them 
pass  behind  the  latter,  and  gain  the  posterior  coronary  plexus, 
which  also  receives  others  that  have  descended  between  the  two 
vessels.  But  there  are  some  which  turn  over  the  aorta,  go  to  the 
fore  part  of  the  base  of  the  heart,  and  constitute  the  anterior  co- 
ronary plexus  which  is  destined  to  accompany  the  artery  of  the 
same  name. 

This  plexus,  which  is  much  smaller  than  the  preceding,  receives 
however  the  inferior  cardiac  nerve  which  belongs  entirely  to  it.  It 
is  distributed  upon  the  right  auricle  and  the  whole  convex  surface 
of  the  heart,  anastomosing  with  the  posterior  towards  the  left  edge 
of  that  organ. 


OF  THE  THORACIC  GANGLIA. 

1903.  Much  smaller  and  less  distinct  than  the  cervical  ganglia, 
they  are  twelve  in  number  on  each  side,  disposed  in  one  and  the 
same  line,  beneath  the  pleura,  anteriorly  to  the  head  of  each  rib, 
or  in  the  intercostal  spaces.  Their  number  may  vary,  however, 
there  being  often  only  eleven,  because  the  first  is  confounded  with 
the  inferior  cervical  gangHon,  (1886).  The  first  ganglion,  which 
is  larger  than  the  others,  is  placed  at  the  outer  side  of  the  longus 
colli  muscle.  They  are  all  firm,  and  of  an  oblong  form,  resem- 
bling grains  of  barley.  They  all  communicate  with  each  other  by 
filaments  which  go  from  the  lower  part  of  the  one  to  the  upper  part 
of  the  other,  and,  moreover,  furnish  external  and  internal  fila- 
ments. 


OP  THE  CONNECTING  FILAMENTS. 

1904.  They  are  strong  and  of  great  size,  frequently  equalling 
the  ganglia  themselves  in  diameter,  and  are  never  multiple  or  ra- 
mified between  two  neighbouring  ganglia.  Their  direction  is  not 
the  same  in  all,  their  origin  in  each  ganglion  being  more  or  less 
near  the  vertebral  column.  The  intercostal  arteries  always  pass 
l)ehind  them. 


OF  THE  EXTERNAL  FILAMENTS. 

1905.  Their  number  varies.     Sometimes  there  is  only  one  for 
each  ganglion  ;  but  more  commonly  there  are  two  and  even  four. 
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In  some  cases,  the  single  twig  bifurcates.  They  all,  however,  pro- 
ceed upwards  and  outwards,  and,  at  the  end  of  a  short  course, 
anastomose  with  each  of  the  anterior  branches  of  the  dorsal  nerves 
when  they  issue  from  the  intervertebral  holes.  W  hen  several  fila- 
ments proceed  from  the  same  ganglion,  it  is  not  rare  to  see  them 
vmite  when  the  anastomosis  takes  place.  The  smaller  filaments 
however  lose  themselves  in  the  intercostal  muscles. 


OF  THE  INTERNAL  FILAMENTS. 

1906.  Their  number  is  considerable,  and  their  distribution  ex- 
tremely variable.  Some  arise  from  all  the  ganglia  which  terminate 
in  the  interior  of  the  chest ;  others,  on  the  contrary,  come  only 
from  the  inferior  ganglia  and  constitute  the  splanchnic  nerves. 

The  former,  which  are  very  short  and  slender,  become  interlaced 
with  each  other  at  their  very  commencement,  and  go  to  the  verte- 
bral column.  There,  some  of  them  are  dispersed  in  the  cellular 
tissue,  while  others  join  the  pulmonary  plexus  of  the  pneumo-gas- 
tric.  One  of  these  filaments,  which  is  longer  and  thicker  than  the 
others,  comes  from  the  tenth  ganglion  separately  from  the  small 
splanchnic  nerve,  descends  forwards,  and  goes  to  the  fore  part  of 
the  aorta,  whose  course  it  follows  subdividing  to  infinity,  and  anas- 
tomosing with  the  corresponding  filaments  of  the  opposite  side. 
This  filament  enters  the  abdomen  and  terminates  in  the  coeliac 
plexus. 


OF  THE  SPLANCHNIC  NERVES. 

1907.  These  nerves  are  two  in  number,  and  distinguished  in- 
to great  and  small.  They  are  pretty  regular  in  their  occurrence 
and  disposition.  They  arise  from  the  last  six  thoracic  ganglia, 
each  of  which  furnishes  internally  a  long  white  twig,  the  successive 
union  of  which  produces  two  cylindrical  cords,  which  pass  through 
the  diaphragm  into  the  abdomen. 


OF  THE  GREAT  SPLANCHNIC  NERVE. 

{Nervus  splanchnicus  major). 

Its  roots,  to  the  number  of  four  or  five,  come  from  the 
inner  part  of  the  sixth,  seventh,  eighth,  ninth,  and  sometimes 
tenth  thoracic  ganglia.  They  all  descend  very  obliquely  inwards 
on  the  sides  of  the  vertebral  column  and  below  the  pleura,  and 
unite  into  a  single  white  and  cylindrical  trunk,  opposite  the  eleventh 
dorsal  vertebra.  This  trunk  descends  in  the  same  direction,  enters 
into  the  abdomen  through  a  separation  of  the  muscular  fibres  of 
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the  crura  of  the  diaphragm,  applied  upon  the  vertebral  column  ; 
passes  behind  the  stomach,  a  little  above  the  supra-renal  capsule, 
divides  into  several  slightly  divergent  twigs,  and  almost  immediate- 
ly after  terminates  in  the  semilunar  ganglion. 


OF  THE  SMALL  SPLANCHNIC  NERVE. 

(Nervus  splanchnicus  minor). 

1909.  It  is  composed  of  two  distinct  twigs,  from  the  tenth  and 
eleventh  thoracic  ganglia,  which  directing  themselves  obliquely 
downwards  and  inwards,  unite  on  the  twelfth  dorsal  vertebra,  into 
a  small  cord  which  perforates  the  diaphragm  separately,  penetrates 
into  the  abdomen,  and  divides  into  two  twigs,  one  of  which  ascends 
to  anastomose  with  the  trunk  of  the  great  splanchnic  nerve,  while 
the  other  throws  itself  into  the  renal  plexus  and  partly  into  the 
solar. 

OF  THE  GANOLIA  OF  THE  ABDOMEN. 

OF  THE  SEMILUNAR  GANGLIA  AND  SOLAR  PLEXUS. 

{Ganglion  semi-lunare  et  Plexus  solans). 

1910.  The  Semilunar  (xaw^Zzcf,  of  which  there  are  two,  one  to 
the  right  and  the  other  to  the  left,  and  which  are  of  a  much 
greater  size  than  any  that  we  have  hitherto  described,  are  oblong, 
sigmoid,  concave  above,  convex  below,  and  lie  partly  upon  the 
crura  of  the  diaphragm,  partly  upon  the  aorta,  opposite  the  coeliac 
trunk,  above  the  supra-renal  capsule  and  a  little  more  backwards. 
By  their  upper  and  outer  extremity,  these  ganglia  manifestly  re- 
ceive the  great  splanchnic  nerves,  while  by  the  lower,  which  is 
turned  inwards,  they  communicate  with  each  other,  either  directly, 
which  frequently  happens,  so  that  they  form  a  single  ganglion,  or 
by  a  short  twig  of  greater  or  less  size,  or  a  bundle  of  filaments. 
That  of  the  right  side  is  generally  larger  than  the  other,  and  fre- 
quently appears  contracted  in  the  middle.  It  is  situated  between 
the  right  crus  of  the  diaphragm  and  the  vena  cava  abdominalis, 
near  the  head  of  the  pancreas.  It  is  also  commonly  in  contact 
above  with  the  supra-renal  capsule,  and  below  with  the  correspond- 
ing renal  artery.  That  of  the  left  side  is  placed  upon  the  left  crus 
of  the  diaphragm,  and  frequently  covers  the  diaphragmatic  artery, 
which  evidently  furnishes  it  with  ramifications ;  the  tail  of  the  pan- 
creas lies  upon  it ;  its  upper  extremity  is  in  contact  with  the  sple- 
nic vein,  and  the  lower  with  the  left  renal  artery. 

1911.  The  two  semilunar  ganglia,  and  especially  the  right,  are 
surrounded  by  a  multitude  of  other  ganglia  very  distinct  from  each 
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other,  more  or  less  voluminous,  but  varying  as  to  number  and 
form.  They  communicate  with  them  by  short  filaments,  which  es- 
cape from  all  points  of  their  circumference  ;  these  secondary  gan- 
glia thenaselves  send  to  each  other  and  in  all  directions  a  multitude 
of  small  twigs,  and  even  sometimes  seem  to  be  continuous  with 
each  other,  leaving  always  between  them  areolae  more  or  less  wide 
and  irregular. 

1912.  It  is  this  assemblage  of  ganglions  and  interlaced  and  an- 
astomosing filaments  that  constitutes  the  Solar  Plexus.  This  vast 
nervous  net-work,  lying  upon  the  vertebral  column,  the  aorta  and 
the  crura  of  the  diaphragm,  and  concealed  by  the  stomach  anteri- 
orly, by  the  liver  and  diaphragm  above,  and  by  the  pancreas  be- 
low, is  so  irregular  in  its  form  that  an  adequate  idea  of  it  cannot 
be  conveyed  in  words.  The  ganglia  and  filaments  of  which  it  is 
composed  are  soft  and  reddish.  It  is  strengthened  by  several  twigs 
from  the  right  pneumo-gastric  nerve,  and  by  some  filaments  only 
from  the  left.  It  appears  essentially  destined  for  the  aorta,  being 
distributed  to  all  its  divisions,  and  following  its  branches  with  a 
corresponding  number  of  secondary  plexuses,  which  are  as  follows. 


SUS-DIAPHRAGMATIC  PLEXUSES. 

1913.  They  proceed  from  the  upper  part  of  the  common  plexus, 
and  are  destined  to  accompany  the  inferior  diaphragmatic  arteries. 
They  are  composed  of  only  a  very  small  number  of  filaments  which 
run  beside  each  other,  without  presenting  the  numerous  anasto- 
moses which  we  find  in  the  other  abdominal  plexuses.  Some  of 
them  lose  themselves  in  the  fleshy  fibres  of  the  diaphragm.  Others 
accompany  the  arterial  twigs  to  a  great  distance  ;  while  several, 
especially   to    the   right,    anastomose   with    the   phrenic   nerves, 

{i737)- 


C«ELIAC  PLEXUS. 

1914.  This  is  nothing  else  than  an  inferior  prolongation  of  the 
solar  plexus  upon  the  tripod  of  the  coeliac  artery.  It  is  a  true  con- 
tinuation of  it,  and  furnishes  three  very  remarkable  secondary 
plexuses,  which  accompany  the  coronary  artery  of  the  stomach,  and 
hepatic  and  splenic  arteries.  Many  filaments  of  the  phrenic  and 
pneumo-gastric  nerves  especially  terminate  in  it,  and  it  also  receives 
some  from  the  last  thoracic  ganglion.  It  presents  a  considerable 
number  of  ganglia  itself,  which  vary  as  to  form  and  ^ize. 

1915,  Coronary  Plexus  of  the  Stomach.  Smaller  than  the 
two  following,  it  embraces  the  artery  near  its  origin  by  a  circle  of 
small  ganglia.  These  ganglia,  which  are  very  numerous  at  first, 
become  less  frequent  as  they  advance,  so  that  at  the  place  where 
the  artery  bends  to  gain  the  small  curvature  of  the  stomach,  the 
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plexus  is  only  composed  of  a  few  filaments.  When  it  sends  a  branch 
to  the  liver,  the  plexus  divides  for  the  purpose  of  accompanying  it ; 
but  more  commonly  it  continues,  without  interruption,  its  course 
along  the  small  curvature  of  the  stomach,  spreading  successively, 
over  the  two  surfaces  of  that  viscus,  filaments  which  anastomose  fre- 
quently with  those  of  the  pneumo-gastric  nerves  (1712).  Near  to 
the  pylorus,  the  number  of  these  filaments  becomes  much  reduced. 
The  upper  join  the  hepatic  plexus  (1916),  and  the  lower  form  a 
plexus  which  spreads  out  upon  the  fore  part  of  the  right  gastro- 
epiploic artery. 

1916-  Hepatic  plexus.  This  is  much  larger  than  the  preced- 
ing. Belonging  to  the  hepatic  artery  and  vena  portse,  it  directs 
itself  along  with  it  towards  the  fissure  of  the  liver,  and  divides, 
above  the  pylorus,  into  two  portions. 

The  inferior  gains  the  posterior  side  of  the  right  gastro-epiploic 
artery,  anastomoses  with  the  filaments  which  the  coronary  plexus 
of  the  stomach  sends  before  it  (1915),  and  accompanies  it  in  the 
manner  of  a  nervous  sheath.  As  it  passes  under  the  great  curva- 
ture of  the  stomach,  there  are  detached  from  it  numerous  filaments 
which  go  to  that  viscus,  while  others  penetrate  into  the  pancreas 
along  with  the  arteries  which  are  distributed  there,  and  some  also 
go  to  the  duodenum. 

The  upper  portion  of  the  hepatic  plexus,  which  is  much  larger 
than  the  lower,  presenting  very  small  ganglia  in  its  whole  course, 
expands  on  arriving  at  the  neck  of  the  gall-bladder,  which  is  sur- 
rounded on  all  sides  by  its  interlaced  filaments,  without  their  being 
much  prolonged  upon  the  organ  itself,  in  the  walls  of  which  a  cer- 
tain number  of  them  are  distributed.  It  forms  a  small  secondary 
plexus  around  the  pyloric  artery,  and  thus  communicates  with  the 
filaments  which  terminate  the  coronary  plexus  of  the  stomach  above. 
Some  of  its  ramifications  accompany  the  ductus  communis  choledo- 
chus  to  the  duodenum  ;  but  the  greater  number  throw  themselves 
into  the  substance  of  the  liver,  along  with  the  roots  of  the  hepatic 
duct,  and  the  branches  of  the  hepatic  artery  and  vena  portse.  In 
the  foetus,  some  filaments  of  this  portion  of  the  plexus  are  united  to 
the  umbilical  vein,  and  accompany  it  to  the  placenta. 

The  hepatic  plexus  receives  numerous  filaments  of  the  termina- 
tion of  the  right  pneumo-gastric  nerve  ;  but  it  does  not  itself  fur- 
nish all  the  nerves  of  the  liver,  for  the  convex  part  of  the  right 
semilunar  ganglion  sends,  directly  to  that  viscus,  several  filaments 
which  pass  under  its  small  lobe,  and  form  a  plexus  of  themselves. 

1917-  Spleoiic  Plexus.  This  is  a  compound  of  only  a  very  small 
number  of  filaments,  and  disproportionate  to  the  size  of  the  ar- 
tery which  it  embraces.  At  its  origin,  it  presents  two  or  three 
pretty  large  ganglia,  from  which  proceed  filaments  which  run 
alongside  of  each  other,  without  being  interrupted  by  new  ganglia, 
and  anastomose  but  very  rarely  with  each  other.  Several  of  these 
filaments  penetrate  into  the  pancreas  along  with  arterial  twigs  ; 
the  others  wind  round  the  splenic  artery,  and  enter  with  it  into  the 
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Gpleen.  But  before  this  there  are  also  given  off  by  it  some  fila- 
ments which  follow  the  course  of  the  left  gastro-epiploic  artery, 
and  are  in  part  separately  lost  in  the  great  epiploon.  There  are 
also  observed  some  which  accompany  the  vasa  brevia. 


SUPERIOR  MESENTERIC  PLEXUS. 

1918.  After  forming  the  coeliac  plexus,  the  solar  plexus  is  still 
prolonged  dov-'nv/ards  over  the  aorta,  until  the  origin  of  the  supe- 
rior mesenteric  artery,  and  there  forms  a  new  net-work  of  very  con- 
siderable size,  and  interspersed  with  a  few  ganglia.  This  plexus 
descends  along  with  the  superior  mesentric  artery  between  the 
pancreas  and  the  transverse  portion  of  the  duodenum  which  re- 
ceives filaments  from  it.  It  immediately  expands  and  passes  be- 
tween the  two  laminae  of  the  mesentery,  there  forming  a  kind  of 
web  of  very  great  extent,  the  meshes  of  which  embrace  the  lympha- 
tic ganglia  oi"  that  region,  and  follow  at  the  same  time  the  twigs  of 
the  artery,  so  as  to  cover  the  whole  surface  of  the  small  intestine. 
It  also  constantly  sends  off  an  isolated  bundle  of  filaments  which 
follow  the  right  extremity  of  the  pancreas,  and  are  distributed  to 
the  duodenum  along  with  two  or  three  small  arteries. 

The  superior  mesenteric  plexus,  with  the  aid  of  the  secondary 
plexuses  which  it  sends  over  the  middle  colic  and  ileo-colic  arteries, 
ascends  into  the  mesocolon,  and  gives  filaments  to  the  ascending 
colon  and  crecum. 

All  the  filaments  of  this  plexus  are  very  flexuous,  and  frequent- 
ly interrupted  by  ganglia.  The  latter  are  especially  observed  up-» 
on  the  edge  of  the  intestine, 


INFERIOR  MESENTEllIC  PLEXUS. 

1919.  It  is  continuous  above  and  before  the  abdominal  aorta 
with  the  preceding,  and  receives  at  its  commencement  a  great 
number  of  isolated  twigs  from  the  lumbar  ganglia,  and  from  the 
renal  and  spermatic  plexuses.  It  then  goes  to  the  inferior  mesente- 
ric artery,  and  forms  around  its  origin  a  narrow  sheath,  much  less 
complicated  however  than  that  of  the  superior  mesenteric  artery. 
It  enters  with  it  into  the  iliac  mesocolon,  and  towards  the  edge  of 
the  pelvis  divides  into  two  portions.  Of  these  portions,  the  inner, 
which  is  smaller,  surrounds  the  common  iliac  artery,  sends  some 
straight  and  but  seldom  anastomosing  twigs  along  the  external 
iliac  artery,  and  descends  into  the  pelvis  along  with  the  hypogas- 
tric artery,  all  the  branches  of  which  thus  receive  a  small  plexus. 
It  is  also  to  be  remarked  that  a  great  number  of  filaments  of  this 
plexus  separate  much  from  the  vessels,  to  go  before  the  sacrum  to 
the  hypogastric  plexus  ;  and  that  those  which  are  applied  upon  the 
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Walls  of  the  external  iliac  artery  may  be  traced  as  far  as  the  upper 
part  of  the  thigh. 

The  other  portion  of  the  inferior  mesenteric  plexus,  which  is 
placed  externally  of  the  preceding,  accompanies  the  mesenteric  ar- 
tery and  its  branches  into  the  meso-rectum.  Its  filaments  are  in- 
terlaced around  that  artery  in  a  very  loose  manner,  and  many  of 
them  are  seen  to  separate  and  follow  a  vague  direction  in  the  dif- 
ferent folds  of  the  mesentery.  Those  which  go  to  the  sigmoid 
flexure  of  the  colon  are  prolonged  a  little  vipon  that  intestine. 
The  principal  secondary  plexus  which  is  here  furnished  is  that  of 
the  left  colic  artery,  which  spreads  out  upon  the  corresponding  por- 
tion of  the  colon,  and  goes  to  anastomose  above  with  the  superior 
mesenteric  plexvis. 

Few  ganglia  are  met  with  in  the  course  of  the  inferior  mesente- 
ric plexus.  When  there  are  any,  they  are  always  situated  near  the 
principal  artery. 


RENAL  OR  EMULGENT  PLEXUSES. 

1920.  These  are  two  in  number,  a  right  and  a  left.  They  come 
oiF  along  with  bundles  of  the  solar  and  cceliac  plexuses  from  the 
outer  part  of  the  semilunar  ganglia,  and  from  the  expansion  of  the 
small  splanchnic  nerves.  They,  moreover,  receive  two  other  nerves 
of  considerable  size,  one  of  which  rises  by  two  twigs  from  the 
eleventh  and  twelfth  thoracic  ganglia,  and  the  other  comes  from 
the  filament  which  connects  the  last  thoracic  ganglion  with  the  first 
lumbar.  Both  pass  through  the  diaphragm  and  anastomose  toge- 
ther before  losing  themselves  in  the  renal  plexvis.  Frequently  also 
the  first  two  lumbar  ganglia  contribute  to  their  formation. 

Each  of  these  plexuses  commences  by  three  or  four  ganglia  placed 
upon  the  commencement  of  the  renal  artery,  and  furnishing  by 
their  circumference  a  great  number  of  slender  rectilinear  filaments, 
which  do  not  anastomose  with  each  other,  but  are  interlaced  in  s 
decided  manner,  and  join  the  different  filaments  which  we  have 
just  described,  when  the  artery  separates  into  twigs.  There  are 
then  formed  some  small  ganglia,  particularly  behind  the  renal  artery 
or  vein.  Then  also  they  all  penetrate  together  into  the  substance 
of  the  kidney. 

1921.  Just  at  the  commencement  of  the  capsular  arteries,  there 
is  detached  from  the  renal  plexus  a  small  secondary  plexus,  (supra- 
renal) which  accompanies  them,  sends  some  filaments  over  the 
sides  of  the  diaphragm,  and  joins  itself  to  certain  twigs  of  the  semi- 
lunar ganglion. 


SPERMATIC  PLEXUSES. 

1922.  These  are  also  two,  and  are  derived  especially  from  the 
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renal  plexus.  Formed  by  a  small  number  of  twigs,  they  follov*' 
the  course  of  the  spermatic  arteries  to  the  testicle  in  the  male,  and 
to  the  ovarium  and  Fallopian  tube  in  the  female ;  but  it  is  impos- 
sible to  say  with  certainty  whether  they  penetrate  the  tissue  of  these 
organs.  Two  or  three  ganglia  are  observed  in  their  course,  and 
some  filaments  separate  from  them  for  the  ureter. 


OF  THE  LUaiBAR  GANGLIA. 

1923.  The  Lumhar  Ganglia,  of  which  there  are  commonly  five 
on  each  side,  although  sometimes  only  two  or  three,  are  of  an  ob- 
long form  and  variable  size.  They  occupy  the  space  comprised 
between  the  twelfth  rib  and  the  articulation  of  the  last  vertebra 
with  the  sacrum  ;  they  are  situated  on  the  lateral  and  anterior  parts 
of  the  body  of  the  vertebrae,  near  the  psoas  magnus,  behind  the  vena 
cava  to  the  right,  and  the  aorta  to  the  left,  and  are  more  distinct 
from  each  other  than  the  thoracic  ganglia,  and  frequently  larger  on 
one  side  than  on  the  other. 

Their  twigs,  which  are  very  white,  are  naturally  distinguished 
into  twigs  communicating  between  the  different  ganglia,  and  into 
external  and  internal  filaments. 


COMMUNICATING  TWIGS. 

1924.  They  go  from  one  ganglion  to  the  other.  Their  form  is 
often  fasciculate,  or  they  are  united  three  or  four  together.  Some- 
times one  or  two  are  wanting,  so  that  the  communication  is  inter- 
rupted ;  or  the  two  neighbouring  ganglia  are  confounded  and  di- 
rectly continued  without  their  assistance.  They  are  always  very 
slender  and  of  variable  length,  the  ganglia  themselves  not  occupy- 
ing a  very  determinate  place.  The  first  connects  the  last  thoracic 
ganglion  with  the  first  lumbar. 


EXTERNAL  FILAMENTS. 

1925.  Each  ganglion  commonly  gives  off  two  or  three,  either 
separately  or  by  a  common  trunk.  Pretty  long  and  of  great  thick- 
ness, they  cross  the  direction  of  the  lumbar  arteries  before  which 
they  pass,  or  turn  round  them.  Those  belonging  to  the  upper 
ganglia  have  a  direction  obliquely  upwards  ;  those  of  the  middle 
ganglia,  a  transverse  direction  ;  and  those  from  the  lower  ganglia 
pass  obliquely  downwards.  They  soon  after  pass  between  the  slips 
by  which  the  psoas  muscle  commences  (1290)  to  anastomose,  op- 
posite the  intervertebral  holes  with  the  anterior  branches  of  the  lum- 
bar nerves. 
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Some  more  delicate  filaments  arise  from  these  latter,  or  from  the 
first,  and  lose  themselves  in  the  psoas  magnus. 


INTERNAL  FILAMENTS. 

1926.  These  filaments  are  numerous  and  very  slender.  They 
interlace  frequently  with  each  other,  and  form  a  very  complicated 
net-work  before  the  abdominal  aorta.  They  are  often  intermingled 
with  small  sanglia. 

This  aortic  plexus  sends  numerous  filaments  to  the  splenic,  he- 
patic, renal,  spermatic  and  mesenteric  plexuses,  which  we  have  al- 
ready seen.  It  also  sends  some  upon  the  commoij  iliac  and  hypo- 
gastric arteries.  Lastly,  it  is  continued  into  the  hypogastric  plexus, 
which  we  shall  presently  examine.  Some  of  those  of  the  right  side 
anastomose  with  those  of  the  left  side,  passing  under  the  aorta. 


OF  THE  SACRAL  GANGLIA. 

1927.  Of  these  there  are  three  or  four  on  each  side.  They  lie 
upon  the  sides  of  the  anterior  surface  of  the  sacrum,  so  much  the 
nearer  to  the  median  line  the  lower  they  are,  frequently  occupying 
the  orifice  of  the  anterior  sacral  holes,  covered  by  the  peritonevim, 
and  immersed  in  the  adipose  tissue  of  the  pelvis.  They  vary  in 
form  and  size.  Their  colour  is  pale,  and  their  consistence  soft. 
They  all  communicate  together  by  filaments  which  are  more  or  less 
long,  and  resemble  those  of  the  lumbar  ganglia  (1924)  ;  moreover, 
the  first  almost  always  communicates  with  the  last  lumbar  ganglion. 
Their  filaments  are  distinguished  into  external,  internal,  and  ante- 
rior. The  latter  contribute  especially  to  form  the  hypogastric 
plexus. 


EXTERNAL  FILAMENTS. 

1928.  Pretty  numerous,  and  of  considerable  thickness,  but  very 
short,  these  arise  by  fasciculi,  and  go  to  anastomose  with  the  ante- 
rior branches  of  the  sacral  nerves  (1816).  Others  more  slender 
are  distributed  to  the  pyriformis  and  levator  ani  muscles. 


INTERNAL  FILAMENTS- 

1929-  Their  number  is  indeterminate  ;  those  of  one  side  anasto- 
mose with  those  of  the  opposite  side  upon  the  middle  of  the  sac-- 
nim,  where  they  form  a  kind  of  plexus. 
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.    HyPOGASTRIC  PLEXUS. 

1930.  This  plexus  is  formed  by  several  filaments  of  the  vesical, 
uterine,  vaginal,  and  htemorrhoidal  nerves  of  the  sciatic  plexus 
(1833),  by  the  end  of  the  inferior  mesenteric  (1919)  and  aortic 
(1926)  plexuses,  and  by  a  considerable  number  of  the  anterior  fila- 
ments of  the  sacral  ganglia ;  it  sends  its  ramifications  to  the  rec- 
tum, bladder,  vesiculas  seminales,  uterus,  vagina,  and  anus,  along 
with  the  arteries  which  go  to  be  distributed  to  these  parts.  More- 
over, it  also  sends  out  of  the  pelvis,  filaments  which  follow  the  ar- 
teries to  the  posterior  region  of  the  thigh. 

1931.  The  last  sacral  ganglion  emits  from  its  inferior  part  fila- 
ments, which  direct  themselves  inwards  to  the  anterior  sacro-coccy- 
geal  ligament  (623),  where  they  unite  with  those  of  the  opposite 
side,  by  means  of  a  small  ganglion,  forming  an  arch  whose  con- 
vexity is  directed  downwards,  from  which  proceed  some  filaments 
which  lose  themselves  on  the  anterior  surface  of  the  coccyx. 


OF  THE  ORGANS  OF  SPECIAL  SENSATION- 


ARTICLE  FIRST. 

OF  THE  EYE  AND  ITS  APPENDAGES. 

1932.  The  Eyes,  {Oculi),*  are  placed  in  the  orbitar  cavities, 
which  we  have  already  described,  (342),  while  their  appendages, 
{oculi  tutamina.  Hall.),  occupy  the  circumference  of  these  fossae, 
and  consist  of  the  eyebrows,  eyelids,  cilise,  Meibomian  glands,  &c. 

OF  THE  EYEBROWS. 

1933.  The  Eyeh'^oivs  (Supercilia),  are  two  arched  eminences, 
convex  above,  differing  in  their  degree  of  prominence,  breadth, 
thickness,  and  elongation  in  different  individuals,  and  generally 
larger  in  old  people.  They  lie  upon  the  superciliary  arch  of  the 
frontal  bone,  (151),  which  forms  their  basis,  extending  above  the 
eyelids,  from  the  sides  of  the  root  of  the  nose  to  the  temples.  Their 
inner  extremity  is  more  prominent  than  the  outer,  which  is  slender 

*  Oif^aA^os  of  the  Greeks. 
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and  elongated.  They  are  separated  from  each  other  by  a  greater  or 
less  interval  in  most  subjects,  but  in  many  cases  they  unite  above 
the  root  of  the  nose. 

1934«.  The  eyebrows  are  covered  with  short  and  stiiF  hairs  di- 
rected obliquely  outwards,  much  more  numerous  internally  than 
externally,  generally  of  the  same  colour  as  the  hair  of  the  head, 
and  commonly  thicker  in  dark  than  in  fair  persons.  The  portion 
of  skin,  in  which  the  bulbs  of  these  hairs  are  implanted,  is  pretty 
thick,  and  applied  upon  a  layer  of  adipose  cellular  tissue  which  it- 
self rests  upon  some  fibres  of  the  orbicularis  palpebrarum  and 
frontalis  muscles,  beneath  which  occurs  the  corrugator  supercilii. 

1935.  The  nerves  of  the  eyebrows  are  furnished  by  the  internal 
and  external  frontal  nerves,  (1651),  and  by  a  filament  of  the  tem- 
poral branches  of  the  facial  nerve,  (1683).  Their  arteries  come 
from  the  ophthalmic  and  temporal  arteries,  and  their  veins  pass 
into  the  corresponding  venous  trunks. 


OF  THE  EYELIDS. 
GENERAL  CONFORMATION. 

1936.  The  Eyelids  {PalpehrcB)^  are  two  moveable  veils  lying 
upon  the  anterior  part  of  the  ball  of  the  eye.  They  are  separated 
from  the  forehead  by  the  eyebrow,  and  confounded  below  with  the 
cheek,  and  are  distinguished  into  upper  and  lower. 

1937.  The  Upper  Eyelid,  which  is  very  broad  and  possessed  of 
great  mobility,  descends  below  the  transverse  diameter  of  the  eye  ; 
it  is  chiefly  by  it  that  the  eye  is  closed,  for  the  lower  eyelid  does 
not  rise  high  upon  it.  Both  are  convex  before,  and  present  a 
great  number  of  transverse  wrinkles,  more  numerous,  however,  on 
the  upper  than  on  the  lower,  and  more  distinct  in  old  age  than  in 
youth.  These  wrinkles  are  semicircular  and  concentric,  those  on 
the  upper  eyelid  are  concave  downwards,  while  those  of  the  lower 
are  concave  upwards. 

1938.  The  two  eyelids  are  united  at  the  extremities  of  the  trans- 
verse diameter  of  the  orbit,  forming  two  angles  (Canthi),  the  in- 
ner of  which  is  more  open  than  the  outer.  This  diiference  arises 
from  the  circumstance  that  the  fibres  of  the  orbicularis  palpebra- 
rum are  inserted  internally  upon  a  tendon  which  does  not  exist  at 
the  outer  angle  (893).  From  the  latter  a  number  of  wrinkles  are 
seen  to  proceed  in  a  radiating  manner  towards  the  temple. 

1939.  The  free  edges  of  both  eyelids  are  in  contact  with  each 
other,  and  supported  by  a  fibre- cartilage.  That  of  the  upper  eye- 
lid is  directed  downwards,  while  the  other  looks  upwards.  They 
are  cut  obliquely  from  before  backwards,  and  are  so  disposed  as  to 
form,  on  being  brought  together,  a  narrow  and  triangular  canal,  of 
which  the  ball  of  the  eye  constitutes  the  posterior  wall.  This  ca- 
nal is  broader  internally,  especially  opposite  the  puncta  lachryma- 

2n 


546  ORGANS  OF  SENSATION. 

lia,  than  externally.     It  serves  to  conduct  the  tears  towards  these 
orifices  during  sleep. 

The  free  edges  of  the  eyelids  are  concave  and  rounded  over  an 
extent  of  two  or  three  lines  on  the  side  next  the  nose,  where  they 
correspond  to  the  caruncula  lachrymalis.  When  they  begin  to  be 
cut  obliquely,  there  is  observed  a  small  tubercle  in  which  is  placed 
the  orifice  of  the  lachrymal  ducts.  There  also,  they  change  their 
direction,  become  nearly  straight  when  the  eye  is  open,  and  present 
on  the  side  next  the  eye,  as  far  as  the  outer  angle,  a  row  of  small 
holes  which  are  the  excretory  orifices  of  the  Meibomian  glands,  be- 
fore which,  near  the  skin,  is  a  series  of  hairs  which  are  named 
CilicB. 

1940.  The  CilicB  which  collectively  are  named  the  Eye-lashes, 
are  hard  and  solid  hairs,  most  commonly  of  the  same  tint  as  the 
hair  of  the  head  and  eyebrows,  sometimes,  however,  of  a  different 
colour,  and  arranged  in  two  or  three  rows.  They  are  more  nu- 
merous, longer  and  stronger  in  the  upper  eyelid  than  in  the  lower, 
and  their  length  is  still  greater  at  the  middle  of  the  edge  where 
their  bulbs  are  inserted  than  at  its  extremities.  Those  of  the  upper 
eyelid  are  at  first  directed  downwards  and  then  curved  upwards. 
The  reverse  takes  place  in  the  lower.  They  are  entirely  wanting 
between  the  puncta  lachryraalia  and  the  angle  of  the  eye. 

1941.  The  Caruncula^  Lachrymalis  is  a  small  soft  membra- 
neous tumour  of  a  pale  red  colour,  placed  in  the  inner  angle  of  the 
eye  behind  the  internal  commissure  of  the  eyelids.  It  is  formed 
by  a  fold  of  the  tunica  conjunctiva,  in  the  substance  of  which 
are  observed  mucous  follicles  and  the  bulbs  of  some  very  minute 
hairs. 


ORGANIZATION  OF  THE  EYELIDS. 

1942.  Skin  of  the  Eyelids.  It  is  distinguished  from  that  of  the 
other  parts  of  the  body  by  its  extreme  delicacy  and  transparen- 
cy, qualities  which  become  more  sensible  towards  the  free  edge  of 
the  eyelids.  It  is  applied  upon  a  layer  of  loose  cellular  tissue, 
never  charged  with  fat,  but  capable  of  being  filled  with  serosity 
with  extreme  facility. 

1943.  Muscular  Layer  of  the  Eyelids.  It  is  formed  by  that 
portion  of  the  orbicularis  palpebrarum,  in  which  the  fleshy  fibres 
are  as  it  were  deprived  of  colour  (893)  and  widely  separated. 
However,  towards  the  free  edge,  they  approach  each  other,  so  as 
to  form  a  distinct  bundle  above  the  tarsal  cartilage. 

1944.  Fibrous  Membrane  of  the  Eyelids.  It  exists  behind  the 
muscular  layer,  from  which  it  is  separated  by  cellular  tissue,  and 
occupies  only  the  external  part  of  each  eyelid.     The  portion  which 

*  Diminutive  of  Caro,  flesh. 


ORGANIZATION  OF  THE  EYELIDS.  547 

belongs  to  the  upper  eyelid  is  placed  bet-ween  the  orbicularis  mus- 
cle and  the  expanded  aponeurosis  of  the  levator  palpebrae  ;  that  of 
the  lower  eyelid  is  immediately  applied  upon  the  tunica  conjuncti- 
va. These  two  portions  have  their  fibres  mutually  interlaced,  from 
the  angle  of  union  of  the  tarsal  cartilages  to  the  outer  angle  of  the 
orbit,  and  proceed  from  thence  to  the  corresponding  part  of  the 
circumference  of  that  cavity,  as  well  as  to  the  edge  of  the  carti- 
lages, diminishing  progressively  in  strength  and  thickness,  so  as  to 
be  substituted  internally  by  a  lamellar  tissue  loaded  with  fat 
Apertures  are  observed  in  several  places  of  it  for  the  passage  of 
nerves  and  vessels. 

Moreover,  the  upper  eyehd  presents  a  second  fibrous  layer 
crossing  the  direction  of  the  above,  which  is  constituted  by  the 
aponeurosis  of  its  levator  muscle  which  attaches  itself  to  the  corre- 
sponding fibro-cartilage  (958). 

1945.  Tarsal  Fibro-Cartilages.  These  are  two  small  laminse 
placed  in  the  substance  of  the  free  edge  of  each  eyelid,  on  the 
same  level  as  the  fibrous  layer.  Each  of  them  commences  at  the 
bifurcated  extremity  of  the  tendon  of  the  orbicularis  muscle  (893) 
and  terminates  externally,  by  uniting  with  its  fellow  opposite  the 
crossing  of  the  two  fibrous  layers.  They  are  much  broader  in  the 
middle  than  at  the  extremities,  and  diff'er  in  their  form  as  well  as 
size.  The  upper,  which  is  larger,  is  about  six  lines  broad,  and  is 
very  contracted  at  the  two  ends,  while  the  lower  is  only  about  two 
lines  in  breadth,  and  presents  nearly  the  same  dimensions  in  its 
whole  extent.  Their  anterior  surface  is  convex,  and  is  in  connex- 
ion with  the  orbicularis  muscle;  the  posterior  is  concave,  lined 
by  the  tunica  conjunctiva,  and  marked  with  several  vertical  grooves, 
which  lodge  the  Meibomian  glands.  Their  adherent  edge  gives 
attachment  to  the  fibrous  layer  of  each  eyelid ;  but  in  the  upper 
eyelid  it  is  strongly  curved,  and  affords  insertions  to  the  levator 
muscle,  while  in  the  lower  it  appears  rectilinear.  Their  ^ree  or 
ciliary  edge  is  broad  and  thick,  rounded,  and  slantingly  cut  (1939-) 
These  two  fibro-cartilages  are  rather  thin,  very  flexible,  highly 
elastic,  and  of  a  slightly  yellowish  tint,  but  present  nothing  pecu- 
liar in  their  structure. 

1946.  Meibomian  Glands  or  Ciliary  Follicles.  These  are 
small  round  follicles,  lodged  in  particular  grooves,  between  the 
tarsal  cartilages  and  the  tunica  conjunctiva.  They  are  disposed 
one  above  another,  in  such  a  manner  as  to  represent  two  vertical 
and  parallel  lines  of  a  yellowish  colour,  sometimes  straight,  some- 
times flexuous,  sometimes  ramified,  more  numerous  and  more 
distinct  in  the  upper  eyelid,  where  there  are  thirty  or  forty,  than 
in  the  lower,  where  there  are  only  about  twenty.  Those  which 
occupy  the  middle  part  are  longer  and  narrower  than  those  of  the 
extremities.  The  intervals  by  which  they  are  separated  are  larger 
in  the  upper  eyelid  than  in  the  other,  and  towards  their  attached 
edge  than  towards  the  free  edge.  Each  follicle  is  rounded,  white 
or  yellowish,  hard,  and  pretty  tenacious.     They  communicate  with 
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each  other,  and  those  nearest  the  free  edge  of  each  eyehd  open 
externally  by  orifices  which  are  scarcely  perceptible,  and  are 
disposed  in  one  or  two  rows  on  the  side  next  the  eye,  behind  the 
ciliae  (1939)-  There  issues  from  them  a  sebaceous  humour,  which, 
on  pressing  the  tarsal  cartilages,  may  be  squeezed  out  vinder  the 
form  of  extremely  minute  cylinders. 

1947-  The  arteries  of  the  eyelids  are  furnished  by  the  oph- 
thalmic, infra-orbitar,  temporal  and  facial  arteries.  Their  veins 
follow  the  same  course,  and  pass  into  the  corresponding  trunks. 
Their  lymphatics,  which  are  very  numerous,  terminate,  as  well  as 
those  of  the  eyebrow,  in  the  ganglia  situated  on  the  parotid  gland 
and  near  the  angle  of  the  jaw.  We  have  already  described  their 
nervous  Jilaments  which  come  chiefly  from  the  lachrymal  (1()48), 
facial  (1683),  infra-orbitar  (1659),  frontal  (1651)  and  nasal  (1654) 
nerves. 


OF  THE  TUNICA  CONJUNCTIVA. 

1948.  The  Tunica  Conjunctiva  (Memhrana  adnata),  belongs 
to  the  order  of  mucous  membranes.  It  is  very  thin  and  transpar- 
ent, and  lines  the  posterior  surface  of  the  eyelids,  and  the  fore  part 
of  the  ball  of  the  eye,  being  always  limited  at  the  circumference 
of  the  cornea,  as  has  been  demonstrated  by  Dr.  Ribes.*  On  the 
free  edge  of  the  upper  eyelid,  it  is  obviously  continuous  with 
the  skin,  at  the  place  where  the  cilise  arise.  It  then  covers  the  edge 
of  the  fibro-cartilage,  and  is  perforated  externally  by  the  orifices  of 
the  ciliary  follicles.  Internally,  it  introduces  itself  by  the  superior 
punctum  lachrymale  into  the  lachrymal  duct ;  it  then  proceeds 
behind  the  fibro-cartilage  and  the  aponeurosis  of  the  levator  pal- 
pebrae  muscle,  from  whence  it  is  reflected  over  the  sclerotica,  to 
gain  the  posterior  surface  of  the  lower  eyelid,  and  terminate  upon 
its  free  edge,  where  it  is  continuous  with  the  skin,  and  dives  into 
the  inferior  lachrymal  punctum.  On  leaving  the  eyelids  to  be  reflect- 
ed over  the  eye,  it  forms  a  semicircular  fold,  which  corresponds  to 
the  fat  of  the  orbit. 

1949-  On  the  internal  part  of  the  ball  of  the  eye,  the  tunica 
conjunctiva  forms  another  rather  indistinct  fold,  which  is  some- 
times named  the  Memhrana  tiictitans,  because  in  man  it  seems 
to  be  the  rudiment  of  an  organ  of  the  same  name,  which  is  highly 
developed  in  certain  animals.  This  fold  is  semilunar  or  crescent- 
shaped.  Its  concave  edge  is  directed  outwards.  It  is  rendered 
much  more  apparent  by  turning  the  eye  towards  the  nose. 

1950.  The  inner  surface  of  the  tunica  conjunctiva  is  attach- 
ed to  the  eyelids  and  ball  of  the  eye  by  cellular  tissue,  which  is 
very  dense  behind  the  tarsal  cartilages,  but  rather  loose  everywhere 
else.     The  outer  surface  is  smooth,  not  villous,  and  constantly 

"Bulletin  dc  la  Facul/e  de  MCdccinr.     1814.     N.  4. 
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moistened.  When  the  eyehds  are  closed,  it  corresponds  to  itself 
in  all  points ;  when  they  are  open,  it  is  in  part  exposed  to  the  con- 
tact of  the  air.  This  membrane  contains  a  considerable  number  of 
capillary  blood-vessels,  especially  on  the  eyelids.  Its  arteries  are 
derived  from  the  ophthalmic  artery.  The  only  nervous  filaments 
which  it  appears  to  receive  are  very  minute,  and  supplied  by 
the  lachrymal  nerve  (1649),  and  external  nasal  (1654).  I  have 
in  vain  searched  for  those  which  are  said  to  be  sent  to  it  by  the 
sixth  and  fourth  nerves. 


OF  THE  BALL  OF  THE  EYE  IN  GENERAL. 

1951.  Situated  at  the  inner  and  somewhat  anterior  part  of  the 
orbit,  more  or  less  prominent  in  different  individuals,  but  always  of 
about  the  same  volume,  the  ball  of  the  eye  has  the  form  of  a  spheroid, 
the  greatest  diameter  of  which  extends  from  before  backwards.  It  is 
shghtly  depressed  above,  below  and  on  the  sides,  but  at  its  middle 
and  anterior  part  presents  a  greater  convexity  than  elsewhere, 
which  is  more  distinct  in  young  subjects  than  in  old  persons. 

The  antero-posterior  diameter  of  the  eye  has  an  extent  of  from 
ten  to  eleven  lines  in  the  adidt.  Its  other  diameters  are  about  a 
line  less.  In  general  also  it  presents  smaller  dimensions  in  the  fe- 
male than  in  the  male. 

The  direction  of  the  eye  is  not  the  same  as  that  of  the  orbit.  Its 
axis  is  parallel  to  that  of  the  other  eye,  while  the  axis  of  the  orbit 
inclines  inwards  (350).  There  results  from  this  arrangement  that 
the  optic  nerve,  which  is  directed  inwards,  is  inserted  into  the  in- 
ner side  of  the  eye,  and  not  into  its  middle  part. 

Viewed  in  profile,  the  eye  appears  composed  of  two  distinct  por- 
tions of  a  sphere,  of  different  diameters,  united  to  each  other.  The 
anterior  segment,  which  forms  about  the  fifth  of  the  ball,  has  the 
smallest  diameter. 

Anteriorly,  the  eye  is  covered  in  a  great  part  by  the  tunica  con- 
junctiva ;  posteriorly,  and  in  its  whole  contour,  it  corresponds  to 
the  recti  and  obliqui  muscles  which  terminate  upon  it,  to  a  great 
number  of  nerves  and  vessels,  and  to  the  soft  and  half  fluid  fat 
which  fills  up  all  the  vacuities  of  the  orbit.  Superiorly  and  exter- 
nally, the  lachrymal  gland  rests  upon  it ;  inferiorly  and  internally, 
the  caruncula  lachrymalis  is  placed  in  its  neighbourhood. 

The  ball  of  the  eye  is  moved  by  six  muscles  which  v/e  have  al- 
ready described  (961,  et  seq.). 


OF  THE  TARTS  WHICH  ENTER  INTO  THE  COMPOSITION  OF  THE 
BALL  OF  THE  EYE. 

1952.  The  parts  which  enter  into  the  composition  of  the  ball  of 
the  eye  are  membranes,  as  the  sclerotica,  cornea,  choroidcs,  retina, 
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iris,  hyaloid  membrane,  &c. ;  or  fluids,  as  the  aqueous  and  vitreous 
hu.movirs ;  or,  lastly,  bodies  of  a  peculiar  nature,  as  the  crystalline 
lens  and  the  ciliary  circle.  Nerves  and  vessels  are  also  met  with 
in  it.  We  proceed  to  examine  these  different  constituent  parts  in 
succession. 


OF  THE  SCLEROTICA. 

1953.  The  Sclerotica*  {Cornea  Opaca),  is  a  hard,  opaque,  tough 
substance,  of  a  pearly  white  colour,  occupying  about  four-fifths  of 
the  ball  of  the  eye,  and  having  the  form  of  a  sphere  truncated  an- 
teriorly. It  is  of  a  fibrous  structure,  and  is  the  strongest  and  most 
external  of  the  membranes  of  the  eye.  It  is  thinner  anteriorly 
than  posteriorly ;  near  the  entrance  of  the  optic  nerve  it  is  a  line, 
whereas  in  the  vicinity  of  the  cornea  it  is  no  more  than  the  third 
of  a  line,  but  here  it  is  strengthened  by  the  expansion  of  the  apo- 
neurosis of  the  recti  and  obliqui  muscles  which  seem  to  be  identi- 
fied with  it,  and  which  some  authors  have  designated  under  the 
name  of  Tunica  albuginea. 

1954.  The  outer  surface  of  the  sclerotica  has  the  same  rela- 
tions as  the  ball  of  the  eye  itself ;  the  inner  is  lined  by  the  choroid 
membrane,  with  which  it  is  feebly  connected  by  nervous  filaments, 
vessels,  and  a  very  delicate  lamellar  tissue  of  a  pecuhar  nature. 
These  too  surfaces  present,  in  various  points  of  their  extent,  prin- 
cipally at  the  back  part,  small  holes  for  the  passage  of  the  ciliary 
vessels  and  nerves.  These  holes  are  the  orifices  of  canals  running 
obliquely  in  the  substance  of  the  membrane,  and  continuing  ante- 
riorly upon  its  inner  surface  in  the  form  of  slight  grooves. 

Behind  and  a  little  inwards,  the  sclerotica  is  perforated  with  a 
rounded  aperture  for  the  passage  of  the  optic  nerve  (1630).  Some- 
times, in  place  of  a  single  aperture,  there  is  a  multitude  of  small 
holes,  among  which  are  observed  one  or  two  larger  than  the  rest, 
which  belong  to  the  central  artery  and  vein  of  the  retina.  It  is 
there  that  the  continuity  of  the  membrane  with  the  sheath  which 
the  dura  mater  furnishes  to  the  optic  nerve,  is  manifestly  seen. 
Anteriorly,  the  sclerotica  presents  a  circular  aperture,  the  diameter 
of  which  is  about  six  lines,  somewhat  larger  however  transversely 
than  from  above  downwards,  and  whose  circumference,  which  is 
sloped  at  the  expense  of  the  inner  surface,  receives  the  cornea. 

1955.  In  the  adult,  the  sclerotica  is  only  formed  of  a  single  la- 
mina, the  fibres  of  which  are  so  interlaced  that  it  is  difficult  to  dis- 
tinguish them.  Although  at  first  sight  no  organization  is  discern- 
ible in  it,  it  is  shown  by  maceration  to  be  in  reality  composed  of 
fibrous  filaments  and  small  laminae  intermingled  in  an  irregular 
manner.  It  contains  very  few  blood-vessels,  and  those  which  it 
has  are  capillary.     No  nerves  or  lymphatics  have  as  yet  been  dis- 

*  2»Ajjgo5,  durus,  crassus. 
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covered  in  it.  In  the  eye  of  the  foetus  only,  the  sclerotica  may  be 
separated  into  two  distinct  laminae.  Some  anatomists  have  sup.- 
posed  its  inner  lamina  to  be  a  prolongation  of  the  pia  mater  ;  but 
this  opinion  appears  to  have  no  foundation. 


OF  THE  CORNEA. 

1956.  The  Cornea,  {Cornea  Pellucida),  is  of  a  nearly  circular 
form,  convex  anteriorly,  transparent,  and  constitutes  the  anterior 
fifth  of  the  eye  ;  it  is  enchased  in  the  great  aperture  of  the  sclero- 
tica (1954),  and  presents  the  appearance  of  a  segment  of  a  smaller 
sphere  added  to  a  larger,  whose  diameter  is  seven  or  seven  and  a 
half  lines,  while  the  chord  of  the  segment  itself  is  five  lines. 

The  transverse  diameter  of  the  cornea  is  a  little  larger  than  the 
vertical.  It  is  also  a  little  broader  on  the  side  next  the  nose  than 
on  the  opposite  side. 

Its  anterior  surface,  which  is  convex  and  prominent,  is  covered 
by  a  kind  of  peculiar  mucous  layer,  distinct  from  the  conjunctiva, 
which  is  itself  defended  by  an  epidermis  of  its  own.  The  posterior 
surface  is  lined  by  the  membrane  of  the  aqueous  humour,  and  limits 
the  anterior  chamber  of  the  eye,  a  space  comprised  between  the 
iris  and  cornea.  The  circumference  of  the  cornea,  which  is  cut 
obliquely  at  the  expense  of  its  outer  surface,  is  covered  by  a  cor- 
responding slope  on  the  edge  of  the  sclerotica,  and  adheres  inti- 
mately to  it. 

1957-  The  cornea  is  thicker  than  the  sclerotica,  but  it  is  not 
fibrous.  Its  tissue  is  composed  of  six  distinct  laminae,  superimpos- 
ed upon  each  other,  easily  separable,  the  anterior  of  which  seem  to 
adhere  less  intimately.  It  does  not  appear  to  contain  either  nerves 
or  blood-vessels  ;  but  there  evidently  exists  a  serous  fluid  between 
the  laminas  which  compose  it,  and  on  squeezing  the  membrane, 
this  serum  is  distinctly  seen  to  ooze  out  in  the  form  of  small  drops. 
It  becomes  opaque  when  immersed  in  boiling  water,  alcohol  or  an 
acid. 


OF  THE  CHOROID  MEMBRANE. 

1958.  The  Choroid*  Membrane  (Choridides)  is  of  a  dark  brown 
colour,  thin,  soft,  essentially  cellular  and  vascular,  and  lies  upon 
the  internal  surface  of  the  sclerotica,  from  the  aperture  of  the  optic 
nerve  to  the  ciliary  circle.  Its  outer  surface  is  united  to  the  scle- 
rotica, posteriorly,  by  vessels,  nerves,  and  loose  and  very  delicate 
laminated  cellular  tissue  ;  anteriorly,  by  the  ciliary  circle.  Inter- 
nally, it  is  separated  from  the  retina  by  the  membrane  of  Jacob. 
Posteriorly,  it  presents  for  the  optic  nerve  a  narrow  aperture,   the 

*  Xog/ox  secundcE  seti  chorion ;  i'l^os,  forma ;  from  its  being  supposed  to  have  some 
resemblance  to  the  chorion  which  envelopes  the  foetus  in  the  uterus. 
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circumference  of  which  presents  a  prominent  rim,  which  is  not  con- 
nected with  the  nerve,  so  that  no  continuity  can  be  here  supposed 
with  the  pia  mater,  as  some  anatomists  have  alleged.  Anteriorly, 
it  adheres  strongly  to  the  ciliary  circle  and  processes. 

1959.  The  outer  surface  of  the  choroid  membrane  is  covered 
with  a  brownish  substance,  easily  removed,  composed  of  innum- 
erable globules  which  form  by  their  union  an  excessively  de- 
licate net-work  or  membrane,  and  leave  the  sclerotica,  after  death, 
tinged  in  a  very  distinct  manner.  The  inner  surface  presents  a 
similar  layer,  only  more  abundant  and  of  a  deeper  colour.  At  the 
backmost  part,  near  the  optic  nerve,  this  substance  is  substituted 
by  a  whitish  circle.  The  dark  substance  in  question  is  named  the 
Pigmentum  nigrum.  By  maceration,  the  pigment  is  detached 
from  the  choroid  membrane  which  becomes  transparent,  loses  much 
of  its  natural  colour,  and  is  covered  with  villosities.  Perhaps  the 
exhalation  of  the  dark  fluid  is  owing  to  these.  Its  colour,  like 
that  of  China  ink,  resists  the  action  of  air  and  of  various  chemi- 
cal reagents,  and  is  more  intense  in  the  vicinity  of  the  iris  than 
any  where  else.* 

1 960.  The  choroid  membrane  has  nowhere  a  fibrous  structure  ; 
only,  near  its  anterior  aperture,  there  are  seen  some  radiated  stria 
which  commence  the  ciliary  processes.  It  appears  entirely  com- 
posed of  a  multitude  of  arterial  and  venous  vessels,  united  together 
by  a  very  delicate  cellular  web.  The  arteries  are  principal- 
ly distributed  at  its  external  surface  ;  the  veins  at  the  internal. 
Posteriorly  these  vessels  form  two  superimposed  planes,  which  may 
be  separated  from  each  other ;  but  this  division  does  not  take 
place  anteriorly,  althovigh  Ruysch  appears  to  have  discovered  this 
structure,  and  although  his  son  gave  the  name  of  Membrana 
Ruyschiana  to  the  internal  lamina.  M.  Bauer  his  discovered  lym- 
phatics in  the  choroid  membrane,  which  accompany  the  principal 
arteries. 


OF  THE  CILIARY  CIRCLE  Oil  LIGAMENT. 

1961.  The  Ciliary  Circle  or  Ligament  (Orhiculus  cilia7'is. 
Hall.,  Ligamentum  ciliare)  is  a  kind  of  grayish  ring,  pretty  thick, 
particularly  at  its  large  circumference,  about  a  line  or  two  broad, 
situated  between  the  choroid  membrane,  the  iris,  and  the  sclerotica, 
and  adhering  more  to  the  first  of  these  membranes  than  to  the 
others.  Its  consistence  is  pulpy,  and  its  tissue  moistened  by  a 
whitish  mucosity.  It  receives  the  last  ramifications  of  the  ciliary 
nerves,  and  sends  others  behirid  the  iris,  so  that  although  its  inti- 
mate structure  is  still  unknown,  it  may  to  a  certain  degree  be  com- 

*  From  recent  experiments  of  M.  Michele  Mondini,  it  would  appear  that  tJie 
black  colour  of  this  substance  is  owing  to  oxide  of  iron,  as  on  calcining  the  choroid 
membrane  of  an  adult  in  a  platina  crucible,  there  were  extracted  from  it  particles 
of  that  metal  which  were  attracted  by  the  magnet. 
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pared  to  a  nervous  ganglion*  (1864).  The  iris  is  as  it  were  enchas- 
ed in  its  small  circumference,  which  forms  a  shght  projection  be- 
fore it.  Its  great  circumference  is  connected  with  the  choroid 
membrane,  and  its  posterior  surface  rests  upon  the  ciliary  processes. 
The  ciliary  circle  is  traversed  by  the  long  and  anterior  ciliary  ar- 
teries, and  receives  some  ramifications  from  them. 


OF  THE  IRIS.-J- 

1962.  This  membrane  is  a  kind  of  septum  placed  vertically  in 
the  anterior  part  of  the  ball  of  the  eye,  in  the  midst  of  the  aqueous 
humour.  Circular  and  flat,  it  separates  the  Anterior  Chamber  of 
the  eye  (1956)  from  the  Posterior  Chamber,  which  is  limited  be- 
hind by  the  crystalline  lens,  and  yet  allows  a  free  communication 
between  them,  because  it  presents  an  aperture  at  its  middle  part 
which  is  always  free.  This  aperture  of  the  iris  is  called  the  Pupil 
(PupillaJ,  and  has  its  centre  nearer  the  inner  than  the  outer 
extremity  of  the  transverse  diameter  of  the  eye.  During  life, 
from  the  effect  of  the  alternate  contraction  and  expansion  of  the 
iris,  this  aperture  is  continually  varying  in  its  dimensions.  Its 
mean  diameter  is  about  a  line. 

Of  the  two  chambers  of  the  eye,  the  posterior  is  much  narrower 
than  the  anterior  ;  but  it  very  certainly  exists,  although  the  con- 
trary has  been  asserted.  It  is  not  more  than  a  fourth  of  a  line  in 
depth,  whereas  the  other  is  a  line  and  a  half  at  least ;  and  it  is  on- 
ly truly  apparent  toward  the  circumference  of  the  crystalline  lens, 
the  convexity  of  which  gives  it  the  form  of  a  circular  prism  with 
three  faces. 

1963.  The  anterior  surface  of  the  iris  is  covered  by  the  mem- 
brane of  the  aqueous  humour,  which  however  is  only  traced  with 
much  difficulty.  It  is  differently  coloured  in  different  subjects, 
and  presents  two  very  distinct  circular  and  concentric  tints,  an 
inner,  near  the  pupil,  and  an  outer ;  the  former  is  narrower  and 
deeper,  the  latter  broader  and  less  intensely  coloured.  In  some 
cases,  the  colours  of  the  iris  are  distributed  in  patches,  which  gives 
it  a  marbled  appearance. 

On  this  surface  there  are  observed  many  prominent  and  radiated 
striae,  more  or  less  fiexuous,  which,  commencing  at  the  great  cir- 
cumference of  the  iris,  terminate  at  the  pupil,  where  they  bifurcate. 
Their  number  varies  from  seventy  to  eighty.  They  are  much 
more  distinct  during  life  than  after  death.  In  their  intervals  there 
are  many  nerves  and  vessels,  as  well  as  very  minute  viilosities. 

1964.  The  posterior  surface  of  the  iris  has  received  the  name 
of  Uvea,  on  account  of  a  very  thick  and  adherent  black  varnish 
which  covers  it,  and  which,  in  the  intervals  of  the  ciliary  processes, 

*  The  dissections  of  Zinn  and  Wrisberg,  often  repeated  by  myself,  seem  altoge- 
ther to  disprove  this  idea.     K. 

t  So  called  from  the  variety  of  colours  which  its  anterior  surface  presents. 
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is  continuous  with  that  of  the  inner  surface  of  the  choroid  mem- 
brane (1959).  This  surface  is  in  the  most  immediate  connexion 
with  the  ciliary  processes,  and  when  it  has  been  wiped  there  is  ob- 
served upon  it  a  great  number  of  straight,  convergent,  prominent 
lines,  blending  into  a  membraneous  zone  near  the  pupil,  and  ap- 
pearing to  be  the  continuation  of  these  small  membraneous  bodies. 
There  are  also  seen  upon  it  numerous  very  distinct  villosities. 

1965.  The  great  circumference  of  the  iris  corresponds  from 
without  inwards  to  the  ciliary  circle  (1961),  the  choroid  membrane 
and  the  ciliary  processes.  It  may  easily  be  detached  from  these 
various  parts.  Its  small  circumference  forms  the  limits  of  the 
pupil. 

1966.  The  iris  is  composed  of  two  laminae  intimately  united 
near  the  pupil,  but  which  may  be  separated  towards  its  great  cir- 
cumference. Several  anatomists  of  great  merit  have  admitted  mus- 
cular fibres  in  the  iris,  and  recently  Dr.  Maunoir,  of  Geneva,  a 
very  distinguished  surgeon,  seems  to  have  confirmed  their  exis- 
tence, which  however  is  denied  by  most  authors  of  our  day.  He 
discovered,  by  means  of  a  strong  lens,  that  these  fibres  form  two 
kinds  of  planes  ;  an  outer,  radiated,  broader,  corresponding  to  the 
outer  coloured  ring,  and  dilating  the  pupil ;  an  inner,  narrower, 
composed  of  circular  fibres,  corresponding  to  the  inner  coloured 
ring,  and  contracting  the  pupil  in  the  manner  of  a  sphincter.  I 
have  observed  the  disposition  pointed  out  by  M.  Maunoir,  and  M. 
Bauer  has  since  confirmed  it,  as  well  as  Sir  Everard  Home. 

1967.  We  have  already  described  the  nerves  of  the  iris,  (1862). 
Its  arteries  are  furnished  by  the  long  ciliary  arteries.  Its  veins 
go  to  the  vasa  vorticosa  of  the  choroid  membrane  and  long  ciliary 
veins.     We  shall  speak  of  them  afterwards. 

1968.  In  the  foetus,  up  to  the  seventh  month  of  gestation,  the 
pupil  is  closed  by  a  grayish  membrane,  provided  with  very  appar- 
ent blood  vessels,  much  thinner  than  the  iris,  transparent,  colour- 
less, and  disappearing  towards  the  period  of  birth.  It  is  named  the 
Memhrana  pupillaris,  after  Wachendorf,  who  first  discovered  it 
in  1738.  So  long  as  the  merabrana  pupillaris  is  entire,  it  forms 
with  the  iris  a  complete  septum,  which  separates  the  two  chambers 
of  the  eye,  and  prevents  all  communication  between  them.  It  is 
besides  flat  and  attached  to  the  whole  circumference  of  the  pupil, 
so  as  to  be  continued  over  the  anterior  surface  of  the  iris. 

The  membrana  pupillaris  is  evidently  formed  of  two  diaphanous 
laminae,  the  posterior  of  which  belongs  to  the  corresponding  cham- 
ber of  the  eye,  and  arises  from  the  circumference  of  the  pupil ; 
the  anterior  comes  from  the  membrane  of  the  aqueous  humour 
which  lines  the  posterior  surface  of  the  cornea,  and  the  whole  ante- 
rior chamber  of  the  eye.* 

*  J  ales  CAoquGt,  Memoire  sur  la  Membrane  pupillaire.  Paris,  1818,  8vo.  with  fi- 
gures. The  admirable  memoir  of  Dr.  William  Hunter  on  the  membrana  j^mpillaTh 
left  nothing  to  be  desired  on  this  subject. 
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OF  THE  CILIARY  PROCESSES. 

1969.  The  Ciliary  Processes  {Processus  Ciliares,)  are  small 
vasculo-membraneous  prominent  bodies,  placed  beside  each  other  in 
a  radiating  manner,  so  as  to  form  a  ring  like  the  disk  of  a  radiated 
flower,  which  surrounds  the  crystalline  lens  in  the  manner  of  a 
crown  placed  behind  the  iris  and  the  ciliary  circle,  in  particular  de- 
pressions of  the  fore  part  of  the  hyaloid  membrane.  This  ring 
which  results  from  the  union  of  the  ciliary  processes,  is  called  the 
Ciliary  Body. 

The  number  of  ciliary  processes  varies  from  sixty  to  eighty,  and 
is  even  frequently  greater.  Each  of  them  is  about  a  line  and  a 
half  in  length,  but  they  are  alternately  longer  and  shorter.  They 
are  triangular,  very  pale  and  thin  behind,  becoming  more  promi- 
nent, thicker,  and  whiter  before.  Their  posterior  edge,  which  is 
concave,  is  received  at  the  circumference  of  the  crystalline  lens  into 
a  groove  of  the  vitreous  body.  The  anterior  is  applied  upon  the 
ciliary  circle  and  the  iris.  The  inner,  which  is  much  shorter  than 
the  others,  is  free,  and  measures  the  space  comprised  between  the 
crystalline  lens  and  the  posterior  surface  of  the  iris  ;  it  is  denticu- 
lated ;  the  angle  by  which  it  is  terminated  posteriorly  does  not  ad- 
here to  the  capsule  of  the  lens,  but  the  anterior  angle  is  connected 
with  the  iris  by  cellular  filaments  and  vessels.  There  proceed 
from  it  straight^  lines  which  converge  towards  the  pupil  on  the  pos- 
terior surface  of  that  membrane,  (1964). 

By  their  posterior  extremity,  the  ciliary  processes  separate  in  a 
diverging  manner,  and  are  prolonged  on  the  hyaloid  membrane, 
on  which  we  find  an  equal  number  of  folds  or  laminae  project- 
ing outwards,  and  dove-tailed  as  it  were  with  the  ciliary  pro- 
cesses. These  membraneous  folds,  which  collectively  are  called 
the  zonule  of  Zinn,  are  vascular,  the  vessels  pass  in  great  numbers 
from  the  ciliary  processes  to  them,  and  these  vessels,  together  with 
the  dove-taiUng  of  the  two  sets  of  processes,  form  the  bond  of 
union  between  the  choroid  and  hyaloid  membranes,  which  other- 
wise would  have  no  connexion  with  each  other.* 

The  ciliary  body,  consisting  of  the  united  ciliary  processes, 
therefore  terminates  posteriorly  by  a  dentated  and  undulated  edge, 
equally  black  in  its  whole  extent ;  anteriorly  it  presents  lines  which 
are  the  cihary  processes  themselves,  separated  by  dark  intervals. 

The  surface  of  the  ciliary  processes  is  reticulated  and  villous. 
They  receive  almost  as  many  vessels  of  themselves  as  all  the  other 
parts  of  the  eye  together.  Dr.  Ribes  thinks  they  are  destined  for 
the  reproduction  of  the  humours  of  that  organ-j- ;   their  arteries 

"  For  a  more  particular  account  of  this  structure  vide  The  Transactions  of  the 
lloyal  Society  of  Edinburgh,  voL  x.  part  1st,  and  following K. 

•f  Bulletin  de  la  Facidte  de  Medecine,  loco  cit.  This  opinion  is  contrary  to  that  of 
Haller,  who  supposed  them  intended  for  keeping  the  crystalline  lens  in  its  place, 
and  to  those  of  many  other  anatomists  who  consider  them  as  destined  for  the  mo- 
tions of  the  iris,  or  the  protraction  of  the  lens.  ^ 
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come  from  the  short  ciliary  arteries.  Their  veins  empty  them- 
selves into  the  vasa  vorticosa  of  the  choroid  membrane.  No  lym- 
phatics have  as  yet  been  detected  in  them. 

The  intervals  which  exist  between  these  lamina?  are  filled  with  a 
blackish  tenacious  substance,  which  resembles  that  on  the  inner 
surface  of  the  choroid  membrane,  and  also  serves  to  unite  them 
to  the  anterior  part  of  the  vitreous  body.  Sir  Everard  Home 
mentions  his  having  found  in  these  intervals,  bundles  of  muscular 
fibres,  arising  circularly  from  the  hyaloid  membrane,  passing  over 
the  edges  of  the  lens,  and  terminating  at  its  capsule,  without  hav- 
ing any  connexions,  either  with  the  ciliary  processes,  or  the  iris. 
I  have  not  yet  succeeded  in  discovering  them,  although  I  have 
made  a  great  many  dissections  for  the  purpose. 


or  THE  RETINA. 

1970.  The  retina  is  a  soft,  pulpy  membrane  of  a  grayish  colour, 
transparent,  and  extremely  thin,  extended  from  the  optic  nerve  to 
the  crystalline  lens,  embracing  the  vitreous  body,  and  lining  the 
choroid  membrane,  without  contracting  any  adhesion  to  these  two 
parts.  It  commences  posteriorly  around  a  small  tubercle  formed 
by  the  extremity  of  the  optic  nerve  (1632),  but  does  not  at  all  ap- 
pear to  result  from  its  expansion.  The  optic  nerve,  in  fact,  says 
M.  Ribes,  is  distributed  in  the  retina,  as  the  olfactory  and  acoustic 
nerves  in  the  pituitary  membrane  and  membrane  of  the  labyrinth.* 
Besides,  the  tint  of  these  two  organs  is  altogether  different. 

At  the  level  of  the  ciliary  processes,  the  retina  forms  a  some- 
what thicker  rim,  from  which  proceeds  an  excessively  delicate 
and  pulpy  lamina,  which  is  reflected  over  these  small  bodies,  sinks 
into  their  intervals,  and  arrives  at  the  crystalline  lens.  It  is  this 
substance  which,  between  the  ciliary  processes,  is  tinged  by  the 
pigmentum  nigrum. 

1971'  A-t  about  two  lines  distance  from  the  optic  nerve,  and  to 
the  outside  of  it,  there  is  perceived,  on  the  inner  surface  of  the  re- 
tina, a  spot  of  a  yellow  colour,  pretty  deep  in  adults,  paler  in  child- 
ren and  old  people.  This  spot  is  about  a  line  broad,  and  is  placed 
exactly  in  the  direction  of  the  axis  of  the  eye.  It  is  surrounded  by 
several  folds,  of  which  one  only  appears  to  be  constant,  and  in  its 
centre  is  observed  an  irregular  and  very  narrow  hole.  These  dif- 
ferent circumstances  were  observed  by  Soemmering  in  1791-*f* 

*  The  examination  of  the  retina  under  the  microscope  by  Dr.  Brewster  and  my- 
self goes  to  disapprove  this  opinion  of  M.  Eibes — K. 

-|-  I  disproved  some  years  ago  the  constancy  of  this  fold,  and  showed  it  to  be  a 
post-mortem  appearance.  The  foramen  of  the  retina,  which  was  discovered  by 
Soemmering,  affects  only  the  outer  or  pulpy  layer  of  the  retina.  It  was  supposed  by 
its  distinguished  discoverer  to  be  peculiar  to  the  human  race,  but  it  was  soon  after 
shown,  by  Michaelis,  to  be  present  in  the  quadrumana,  and  by  myself  it  was  disco- 
vered in  the  chameleon,  and  in  certain  lizards.  Vide  the  Transactions  of  the  Wer- 
iierian  Society,  vol.  v.  part  1st,  and  those  of  the  lloyal  Society  of  Edinburgh,  vol.  x. 
part  1st. — K. 
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1972.  The  retina  appears  formed  of  two  laminae  which  are  so 
closely  united  as  to  be  almost  inseparable.  The  outer  of  these  la- 
minae is  medullary,  pulpy  or  mucous,  and  is  partly  detached  by 
maceration.  The  inner  is  fibro- vascular,  firmer,  and  serves  to 
support  the  outer.  It  has  been  named  the  tunica  vasculosa  re- 
tinoB  by  some  anatomists.  It  is  in  the  latter  especially  that  the 
central  artery  of  the  optic  nerve  expands,  constituting  the  only 
known  means  of  union  between  the  retina  and  the  other  parts  of 
the  ball  of  the  eye.  * 


OF  THE  AQUEOUS  HUMOUR  AND  ITS  MEMBRANE. 

1973.  The  Aqueous  Humour  is  a  limpid  and  transparent  fluid, 
which  fills  the  two  chambers  of  the  eye,  from  the  cornea  to  the 
crystalline  lens,  so  that,  as  we  have  already  said,  it  is  in  contact 
with  the  two  surfaces  of  the  iris.  Its  quantity  is  from  five  to  six 
grains  at  the  most.  It  is  slightly  viscous,  like  water  holding  a 
little  gum  in  solution.  Submitted  to  the  action  of  caloric,  it  how- 
ever leaves  no  residuum  ;  it  is  not  coagulated  either  by  acids  or 
by  alcohol,  only  nitric  acid  renders  it  a  little  turbid.  Its  specific 
gravity,  according  to  Chenevix,  is  1.0003.  The  same  chemist  ad- 
mits in  it  the  presence  of  gelatine,  albumen  and  muriate  of  soda ; 
M.  Nicolas  to  these  adds  phosphate  of  lime.  All  these  principles 
are  suspended  in  an  immense  quantity  of  water.  Left  to  itself,  it 
quickly  putrefies.  During  life,  it  is  reproduced  with  the  greatest 
facility,  when  its  removal  has  been  effected  by  any  cause. 

In  foetuses  and  newly-born  children,  this  humour  has  a  reddish 
tint,  which  is  dissipated  abovit  a  month  after  birth.  In  some  old 
persons,  it  naturally  loses  a  part  of  its  transparency. 

1974.  The  membrane  of  the  aqueous  humour  is  very  thin,  per- 
fectly translucid,  and  very  difiicult  to  be  distinguished.  It  lines 
all  the  walls  of  the  anterior  chamber  of  the  eye,  and  is  perforated 
opposite  the  pupil.  In  embryos,  it  forms  a  serous  bag  without 
aperture,  on  account  of  the  existence  of  the  membrana  pupillaris 
(1968).  In  no  case  does  it  penetrate  into  the  posterior  chamber. 
By  ebullition  it  is  easily  separated  from  the  posterior  surface  of  the 
cornea  (1956).  It  was  discovered  in  the  last  century  by  Demours 
and  Descemet,  although  Zinn  would  appear  to  have  spoken  of  it 
before  them. 

1975.  Some  authors  assert  that  this  membrane  is  not  destined 
for  the  exhalation  of  the  aqueous  humour,  alleging  that  it  is  brought 

*  "  Exclusively  of  the  two  layers  here  noticed,  the  retina  is  found  to  he  covered 
on  its  external  surface  by  a  delicate  transparent  membrane,  united  to  it  by  cellular 
substance  and  vessels.  If  the  sclerotica  be  removed,  and  the  choroid  membrane 
carefully  torn  and  everted,  small  portions  of  the  structure  here  alluded  to  can  be  de- 
tached, or  a  globule  of  air,  or  even  of  quicksilver,  may  be  insinuated  beneath  it,  by 
which  means  it  is  raised,  and  can  be  seen  distinctly,  if  held  towards  the  light." — An 
Account  of  a  Membrane  now  first  discovered,  by  Arthur  Jacob,  M.D.,  Phil.  Trans. 
1819. 
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into  the  chambers  of  the  eye  by  particular  ducts.  This  was  the 
opinion  of  Nuck,  Ruysch,  and  Santorini,  which  others  have  re- 
garded as  unfounded. 


OF  THE  CRYSTALLINE  LENS  AND  ITS  CAPSULE. 

1976.  The  Crystalline'^'  Lens  {Lens  crystallina)  is  a  transpa- 
rent tjody,  of  a  lenticular  form  in  the  adult,  nearly  spherical  in  the 
foetus,  placed  between  the  aqueous  humour  and  the  vitreous  body, 
at  the  meeting  of  the  two  posterior  thirds  of  the  eye  with  its  ante- 
rior third.  Its  axis,  which  corresponds  to  the  centre  of  the  pupil 
(1962),  approaches  the  nose  a  httle.  Its  diameter  is  four  lines, 
and  its  thickness  about  two. 

Its  anterior  surface^  which  is  bathed  by  the  aqueous  humour  of 
the  posterior  chamber  of  the  eye,  is  convex  and  free  in  its  whole 
extent,  presenting  a  segment  of  a  sphere  of  much  smaller  diameter 
than  that  which  the  vitreous  body  represents.  It  is  separated  from 
the  iris  and  ciliary  processes  by  the  posterior  chamber  of  the  eye 
(1962).  It  is  always  less  convex  than  the  postei'ior  surface, 
which  is  received  in  a  particular  cavity  of  the  vitreous  humour. 
The  circumference  of  the  crystalline  lens  is  more  firmly  attached  to 
*he  vitreous  body,  than  its  posterior  surface. 

1977-  The  crystalline  lens,  which  is  perfectly  transparent  in  the 
adult,  is  a  little  reddish  in  the  foetus,  and  yellowish  in  old  persons. 
Its  softness  diminishes  in  the  direct  ratio  of  age.  In  children,  it  is 
entirely  pulpy  ;  but  in  grown  up  persons,  it  appears  composed  of 
two  very  different  layers,  an  external  and  a  central.  The  former, 
which  is  pretty  thick,  is  soft,  viscid,  and  easily  removed ;  the  other 
constitutes  a  kind  of  solid  nucleus,  formed  of  a  great  number  of 
concentric  superimposed  laminae.  Each  of  these  laminj»  itself  ap- 
pears to  present  concentric  fibres  when  the  lens  has  been  exposed 
to  the  action  of  certain  reagents.  Some  of  these  fibres  detach 
themselves  from  one  lamina  to  go  to  the  next,  and  are  thus  the 
only  means  by  which  they  are  united  together.  The  number  of 
these  laminffi  is  indeterminate. 

We  also  observe  that  the  crystalline  lens  may  be  very  easily  di- 
vided into  three  pretty  regular  segments  of  a  sphere,  at  the  centre 
of  which  there  exists  a  very  small  transparent  globule. 

1978.  Chenevix  has  found  that  the  specific  gravity  of  the  human 
lens  is  1.0790.  He  thinks  that  it  differs  chemically  from  the  aque- 
ous humour  only  in  having  a  larger  proportion  of  gelatine  and  al- 
bumen, and  in  the  absence  of  saline  matters.  It  entirely  loses  its 
transparency  through  the  action  of  caloric  and  after  being  boiled  in 
water,  as  well  as  by  desiccation.  It  putrifies  under  long  macera- 
tion. 

*  KgwslaXXflj,  crystallus. 
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1979-  It  is  not  yet  determined  whether  the  lens  has  blood-ves- 
sels or  not.  It  appears  probable  that  the  arterial  ramifications  are 
limited  to  its  capsule.  It  is  also  pretty  certain  that  it  receives  no 
nerves. 

1980.  The  Membrane  or  Capsule  of  the  lens  has  a  form  similar 
to  that  of  the  body  which  it  contains.  It  represents  a  sort  of  sac 
without  aperture,  which  sends  no  prolongation  into  its  interior,  and 
is  itself  lodged  in  a  reduplication  of  the  hyaloid  membrane,  from 
which  it  may  very  easily  be  separated  at  the  edges  ;  but,  anteriorly 
and  at  the  middle,  these  two  membranes  are  entirely  confounded. 
By  its  inner  surface  it  has  no  adhesion  to  the  lens  itself 

At  the  place  where  the  anterior  and  posterior  portions  of  this 
capsule  unite,  there  is  perceived  a  series  of  transverse  slits  which 
occupy  its  whole  circumference. 

The  capsule  of  the  lens  is  much  thicker  and  denser  than  the 
hyaloid  membrane.  It  even  seems,  according  to  Haller''s  observa- 
tion, to  have  some  similarity  of  structure  to  the  cornea  ;  a  disposi- 
tion which  is  especially  manifest  in  its  anterior  half,  for  in  the  pos- 
terior it  is  much  thinner.  By  the  action  of  caloric,  it  hardens  and 
assumes  a  milky  tint,  which  also  happens  when  it  is  immersed  in 
acids.  On  being  dried  in  the  open  air,  it  becomes  yellowish. 
Its  intimate  texture  is  little  known.  It  receives  posteriorly  a 
small  branch  of  the  central  artery  of  the  retina ;  and  anteriorly  some 
ramifications  of  the  vessels  of  the  ciliary  processes.  Its  veins  and 
nerves  are  unknown. 

1981.  The  crystalline  lens  is  fixed  and  kept  in  its  place  by  very 
numerous  delicate,  fascicular,  transparent  filaments,  of  a  peculiar 
nature,  which  pass  from  the  intervals  of  the  ciliary  processes  to 
the  circumference  of  the  capsule  of  the  lens. 

1982.  Between  the  lens  and  its  membrane  occurs  the  Liquor 
Morgagni,  a  kind  of  peculiar  transparent,  slightly  viscous  fluid,  ex- 
isting in  small  quantity,  and  escaping  the  moment  the  capsule  is 
opened.* 


OF  THE  VITREOUS  BODY. 

1983.  The  Vitreous  Body  is  a  soft,  perfectly  transparent,  tre- 
mulous mass,  occupying  the  three  posterior  fourths  of  the  cavity  of 
the  ball  of  the  eye.  It  has  a  spherical  form,  but  presents  a  very 
distinct  depression  at  its  fore  part  for  lodging  the  crystalline  lens. 
It  is  invested  in  nearly  its  whole  extent  by  the  retina,  with  which 
it  contracts  no  adhesion,  but  anteriorly  it  is  connected  with  the 
rest  of  the  eye  through  the  intermedium  of  the  ciliary  processes  by 
means  of  the  structure  mentioned  at  1969.  Its  translucency  and 
limpidity  experience  no  alteration  from  the  advance  of  age  ;  but  in 
the  foetus  it  has  a  reddish  tint. 

^  *  Many  anatomists  consider  this  liquor  as  a  post-mortem  appearance. 
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The  vitreous  body  is  composed  of  two  distinct  parts,  the  vih'e- 
ous  humour  and  the  hyaloid  membrane.* 

1984.  The  Vitreous  Humour  mingles  readily  with  water,  and 
has  the  appearance  of  a  solution  of  gum  in  that  fluid.  It  is  not 
coagulated  by  boiling,  only  it  receives  a  slight  opaline  tint,  an  ef- 
fect which  alcohol  and  concentrated  acids  also  produce  upon  it. 
M.  Nicolas  found  its  specific  gravity  to  be  1.0009-  It  is  conse- 
quently a  little  denser  than  the  aqueous  humour ;  but  appears, 
in  a  chemical  point  of  view,  to  contain  the  same  principles  as  it 
(I973).     On  leaving  it  exposed  to  the  air,  it  equally  putrefies. 

The  quantity  of  this  humour  is  proportional  to  the  volume  of 
the  vitreous  body.  It  is  not  less  than  100  grains,  and  frequently 
exceeds  that  number. 

1985.  The  Hyaloid  Memhrane,  which  is  excessively  thin  and 
transparent,  constitutes  a  mass  of  cellules,  of  a  form  and  size  very 
difficult  to  determine,  in  which  the  vitreous  humour  is  contain- 
ed. They  all  communicate  together,  so  that  by  making  a  single 
aperture  in  the  hyaloid  membrane,  the  whole  humour  may  be  gra- 
dually drained  off. 

At  the  entrance  of  the  optic  nerve  into  the  eye,  the  hyaloid 
membrane  is  reflected  upon  itself  to  form  a  canal,  which  passes  di- 
rectly through  the  vitreous  body  from  behind  forwards. 

Near  the  point  where  the  zonule  of  Zinn  commences,  and  where 
the  pulpy  portion  of  the  retina  ceases,  there  is  detached  a  delicate 
colourless  membrane  over  the  anterior  concave  surface  of  the  vi- 
treous humour,  which  is  merely  contiguous  to  the  posterior  sur- 
face of  the  capsule  of  the  lens,  but  not  in  any  way  connected 
with  it. 

After  the  layer  of  the  hyaloid  membrane  which  invests  the  an- 
terior aspect  of  the  vitreous  humour  has  been  detached,  the  re- 
maining structure  passes  on  towards  the  equatorial  margin  of  the 
lens  ;  but,  previously  to  being  fixed  into  its  capsule,  it  divides  into 
two  distinct  layers,  which  afterwards  reunite,  and  thus  enclose  a 
space  which  is  the  canal  of  Petit.  Thus  united,  they  adhere 
firmly  to  the  capsule  of  the  lens,  and  seem  to  transmit  another 
very  delicate  membrane,  closely  investing  the  posterior  surface  of 
that  capsule.  -|- 

The  Canal  of  Petit  is  broader  on  the  side  next  the  temple  than 
towards  the  nose,  and  its  existence  may  be  easily  demonstrated  by 
insufflation.  The  two  laminae  which  form  it  are  in  perfect  contact. 
The  anterior  presents  striae  corresponding  to  the  ciliary  processes, 

*"T«Xoj,  vitrum  ;  'ii^o; ,  fgura. 

■J"  The  canal  of  Petit  is  commonly  described  as  being  formed  by  the  hyaloid  di- 
viding into  two  laminae,  one  of  which  passes  before  the  capsule  of  the  lens,  while 
the  other  lines  the  concavity  which  receives  it  behind  ;  there  is  thus  formed  a  space 
of  the  form  of  a  three-sided  circular  prism  completed  by  the  circumference  of  the 
lens,  but  that  this  is  not  the  true  mechanism  of  the  canal,  may  be  inferred  from  the 
circumstance  of  the  air  blown  into  the  canal  not  passing  behind  the  lens,  unless  both 
walls  of  the  canal  be  punctured. 
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and  is  equally  traversed  by  radiating  bridles,  which  make  it  appear 
bagged  when  the  canal  is  distended,  and  as  if  composed  of  a  row 
of  beads  placed  at  regular  intervals. 

1987-  The  structure  of  the  hyaloid  membrane  is  yet  little 
known.  It  receives  branches  from  the  central  artery  of  the  retina. 
It  becomes  crisped  by  the  action  of  heat,  and  by  that  of  concen- 
trated acids. 

1988.  No  part  of  this  membrane  is  so  dense  and  so  thick,  as  the 
portion  which  forms  the  hollow  destined  for  the  reception  of  the 
crystalline  lens.  No  adhesion  exists  in  this  part  between  the  hya- 
loid membrane  and  that  of  the  lens.  They  are  equally  smooth, 
and  their  contact  is  maintained  by  a  kind  of  dew  which  lubricates 
their  surfaces. 


ARTICLE  SECOND. 
OF  THE  EAR  AND  ITS  APPENDAGES. 


OF  THE  EXTERNAL  EAR, 

Of  the  Auricle. 

GENERAL  CONFORMATION. 

1989.  The  size  of  the  Au7'icle  {Pinna  Auriculai),  varies  in  dif- 
ferent individuals,  as  well  as  its  form,  which  is  very  irregular,  but 
may  yet  be  compared  in  a  general  manner  to  that  of  an  oval 
having  its  greatest  diameter  vertical,  and  its  large  extremity  di- 
rected upwards.  Curved  in  various  directions,  and  compressed 
from  without  inwards,  it  is  free  above,  below  and  behind ;  but  be- 
fore and  internally  it  is  continuous  with  the  neighbouring  parts. 

1990.  The  external  surface  of  the  auricle,  which  is  commonly 
turned  a  little  forwards,  presents  several  remarkable  prominences 
and  depressions,  which  are  from  above  downwards,  as  follows. 

1.  The  Heliw,  a  kind  of  replication  or  rim  of  a  nearly  semicir- 
cular form,  which  commences  towards  the  middle  of  the  auricle, 
above  the  meatus  auditorius,  and  at  the  centre  of  the  concha.  It 
directs  itself  at  first  forwards,  then  upwards,  and  curves  backwards 
to  descend  at  the  back  part  of  the  circumference  of  the  auricle, 
which  is  thus  in  a  great  measure  surrounded  by  it.  It  is  narrow 
and  not  very  prominent  at  its  extremities,  but  is  of  considerable 
breadth  at  its  middle  part.  Its  inferior  extremity,  which  seems 
bifurcated,  is  continuous  anteriorly  with  another  eminence  named 
the  anti-heliv,  and  posteriorly  with  the  lobe  of  the  ear,  of  which 
we  shall  presently  speak. 
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2.  The  Groove  of  the  Heliv,  more  or  less  deep  and  narrow, 
which  commences  in  the  concha,  follows  the  whole  course  of  the 
helix  within  and  beneath  it,  and  terminates  towards  the  anterior 
branch  of  its  inferior  bifurcation. 

3.  The  Anti-helix^  an  eminence  which  commences  in  the  groove 
of  the  helix,  above  the  concha,  by  a  bifurcated  extremity,  of  which 
one  of  the  branches  is  superior,  broad,  obtuse  and  oblique,  and  the 
other  inferior,  narrow,  more  prominent  and  horizontal.  They  af- 
terwards unite  to  form  a  single  prominence,  thicker  but  shorter 
than  the  helix,  which  describes  a  curve  whose  concavity  is  turned 
forwards  and  downwards,  and  terminates,  becoming  thinner,  be- 
hind and  above  the  anti-tragus,  from  which  it  is  separated  by  a 
slight  notch. 

4.  The  Fossa  navicularis,  the  superficial  depression  which  se- 
parates the  two  roots  of  the  anti-helix. 

5.  The  Tragus^  a  kind  of  small  mammillary  eminence,  placed 
before  the  orifice  of  the  auditory  canal,  which  it  seems  to  conceal. 
Its  form  is  flat  and  irregularly  triangular.  Its  base  is  continuous 
above  and  below  with  the  rest  of  the  auricle.  Its  summit  is  direct- 
ed backwards  and  outwards.  Its  outer  edge  is  separated  from  the 
commencement  of  the  helix  by  a  notch. 

6.  The  Anti-tragus,  another  mammillary  eminence  smaller  than 
the  preceding,  situated  opposite  to  it  behind,  and  beneath  the  an- 
ti-helix. It  is  conical,  and  its  summit  turned  upwards  and  for- 
wards. 

7-  The  Concha,  a  deep  cavity,  limited  behind  by  the  anti-helix, 
divided  into  two  unequal  portions  by  the  helix,  limited  before  by 
the  tragus,  and  below  by  the  anti-tragus.  Its  upper  portion,  which 
is  narrower  and  transversely  elongated,  is  continuous  with  the  groove 
of  the  helix.  The  lower  portion,  wliich  is  broader  and  of  a  some- 
what triangular  form,  is  continuous  anteriorly  and  internally  with 
the  meatus  auditorius. 

8.  The  Lobule  of  the  Ear,  a  soft  rovinded  eminence,  of  variable 
size,  which  terminates  inferiorly  the  circumference  of  the  auricle, 
and  which  it  is  customary  in  some  countries  to  perforate,  for  the 
purpose  of  suspending  rings  to  it. 

1991.  The  Inner  Surface  of  the  auricle  is  inclined  backwards. 
It  presents  eminences  and  cavities  the  reverse  of  those  observed  on 
the  outer  surface,  with  the  exception  of  the  tragus  and  anti-tragus, 
which  have  nothing  to  correspond  with  them  here.  Free  in  a 
great  part  of  its  extent  and  separated  from  the  head  by  a  greater 
or  less  interval,  it  is  continuous  anteriorly  with  the  temporal  re- 
gion. 


ORGANIZATION  OF  THE  AURICLE. 

1992.  Of  the  Skin.     The  skin  of  this  region  presents  a  great    'M 
degree  of  thinness,  particularly  upon  the  different  folds.     It  has  a 
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great  number  of  sebaceous  follicles  dispersed  through  it,  and  ad- 
heres pretty  firmly  to  the  cartilage,  from  which  it  is  separated  by  a 
dense  cellular  tissue  ;  it,  together  with  a  mass  of  very  fine  fat,  forms 
the  lobule.  At  the  summit  and  on  the  inner  surface  of  the  tragus, 
it  is  furnished  with  hairs,  varying  in  length  and  number  in  differ- 
ent subjects,  which  appear  destined  to  prevent  the  introduction  of 
the  small  bodies,  floating  in  the  atmosphere,  into  the  ear. 

1993.  Of  the  Cartilage  of  the  Auricle.  It  constitutes  the  basis 
of  the  external  ear,  determining  the  form  of  that  part  by  its  elas- 
ticity and  consistence.  All  the  eminences  and  cavities  which  we 
have  described  above  are  seen  upon  it,  with  this  difference,  that 
they  are  much  more  distinct  than  when  it  is  covered  by  the  skin. 
It  presents,  moreover  a  slight  prominence  on  the  helix,  above  the 
tragus,  and,  between  these  two  parts,  it  is  intersected  by  a  fissure 
filled  up  by  a  ligament,  so  that  the  portion  which  belongs  to  the 
tragus  is  separated  from  the  rest.  It  presents  a  similar  fissure, 
between  the  anti-tragus  and  the  united  extremities  of  the  helix  and 
anti-helix,  which  is  in  like  manner  filled  with  a  fibrous  substance. 
Inferiorly,  this  cartilage  is  not  prolonged  in  any  shape  into  the 
lobe ;  but  internally  it  is  continuous  with  the  auditory  canal,  as  we 
shall  afterwards  describe. 

This  cartilage,  which  is  analogous  to  those  of  the  wings  of  the 
nose,  the  trachea,  &c.  has  a  very  delicate  tissue,  a  yellowish  white 
colour,  and  a  great  degree  of  flexibility.  It  is  covered  by  a  peri- 
chondrium, and  perforated  by  several  apertures  for  the  passage  of 
blood-vessels. 

1994.  Of  the  Ligaments  of  the  Auricle.  These  ligaments, 
which  serve  to  fix  the  cartilage  to  the  lateral  part  of  the  head,  are 
three  in  number,  a  superior,  an  anterior,  and  a  posterior.  The 
superior  ligament^  which  is  attached  behind  the  concha,  to  the  up- 
per part  of  the  convexity  which  it  presents  in  that  direction,  termi- 
nates by  expanding  in  the  epicranial  aponeurosis.  The  anterior 
proceeds  from  the  base  of  the  tragus,  and  from  the  neighbouring 
region  of  the  helix,  to  be  inserted  into  the  zygomatic  process,  above 
the  temporo-maxillary  articulation.  The  posterior  goes  from  the 
convexity  of  the  concha  to  be  inserted  at  the  base  of  the  mastoid 
process.  They  are  all  rather  cellular  than  fibrous,  and  are  a  little 
intermingled  with  the  muscles  of  the  ear  (884,  et  seq.). 

1995.  Of  the  Muscles  of  the  Auricle.  They  are  of  two  kinds. 
Some,  which  have  already  been  described,  (884)  are  subservient  to 
the  general  motions  of  the  part.  The  others,  of  which  we  proceed 
to  speak,  are  placed,  in  different  points  of  the  auricle,  upon  its  car- 
tilage. They  are  always  of  small  size ;  one  or  more  of  them  are 
sometimes  wanting ;  and  sometimes,  none  at  all  are  met  with. 
They  determine  the  partial  motions  of  approximation  and  separa- 
tion between  the  different  regions  of  the  organ.  They  are  com- 
monly five  in  number,  and  designated  as  follows. 

1.  Muscle  of  the  Tragus^  (M.  Tragicus).  Pretty  broad,  very 
apparent,  more  constant  than  the  others,  and  of  a  triangular  form, 
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it  almost  entirely  covers  the  oviter  surface  of  the  tragus,  arising 
from  the  base  and  terminating  at  the  summit  of  that  eminence. 

2.  Muscle  of  the  Anti-tragtis,  (M.  Anti-tragicus).  Less 
broad,  but  thicker  than  the  preceding,  and  of  as  constant  occur- 
rence, it  occupies  the  interval  which  separates  the  anti-tragus  from 
the  anti-helix  :  its  Hbres  are  oblique.  Anteriorly,  it  is  covered  by 
the  fibrous  layer  of  wliich  we  have  spoken  (1993),  and  posteriorly 
corresponds  to  the  skin. 

3  Large  Muscle  of  the  Helix,  (M.  helicis  major).  Long  and 
slender,  it  covers  for  the  space  of  a  few  lines  the  origin  of  the  helix 
above  the  tragus.  It  is  directed  obliquely  forwards,  and  is  thin- 
ner anteriorly  than  posteriorly. 

4.  Small  Muscle  of  the  Helix.  (M.  Helicis  Minor).  Very 
thin,  and  commonly  wanting,  it  is  much  more  slender  than  the  pre- 
ceding, and  is  situated  beneath  and  behind  it,  on  the  prominence 
of  the  helix  which  divides  the  concha  into  two  parts. 

5.  Transverse  Muscle,  {Transversus  Auriculcs).  Placed  be- 
hind the  auricle,  it  arises  from  the  convexity  of  the  concha,  and 
loses  itself  upon  the  prominence  which  the  groove  of  the  helix 
forms  posteriorly.  It  is  frequently  divided  into  three  or  four  dis- 
tinct fasciculi. 


Ofihe  Meatus  cmditorius  externus,  or  Auditory 

Canal. 

GENERAL  CONFORMATION, 

1996.  Placed  between  the  temporo-maxillary  articulation  and 
the  mastoid  process,  this  canal  extends  from  the  bottom  of  the 
concha  to  the  cavity  of  the  tympanum,  from  which  it  is  separated 
by  the  membrana  tympani.  Its  length,  which  is  about  ten  or 
twelve  lines  in  the  adult,  is  always  a  little  greater  below  than 
above.  It  is  directed  obliquely  from  without  inwards  and  from 
behind  forwards  ;  but  it  is  curved  in  the  direction  of  its  length  so 
as  to  present  a  convexity  above  and  a  concavity  beneath.  Broad- 
er at  its  extremities  than  at  the  middle  part,  its  transverse  section 
is  of  an  elliptical  form.  Its  inner  extremity,  which  is  limited  by 
the  membrana  tympani,  is  oblique  from  above  downwards  and  from 
without  inwards,  and  it  is  upon  this  that  the  greater  extent  of  its 
lower  wall  depends. 


ORGANIZATION. 

1997-  T'he  meatus  auditorius  is  formed  by  a  bony  portion  which 
belongs  to  the  temporal  bone,  by  a  prolongation  of  the  cartilage 
of  the  concha,  and  by  a  kind  of  fibrous  membrane.     The  skin  of 
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the  auricle  is  continued  into  its  interior  and  lines  it.  Its  bony  por- 
tion has  already  been  described  (174)  ;  we  shall  therefore  pass  to 
the  other  parts  which  enter  into  its  composition. 

1998.  Of  the  Cartilage.  It  is  a  pretty  broad  triangular  la- 
mina, of  which  the  base  is  continuous  with  that  of  the  tragus 
(1990,  5°),  and  with  the  anterior  and  inferior  part  of  the  concha. 
Irregularly  curved  from  below  upwards  and  from  before  backwards, 
it  does  not  describe  an  entire  circle,  and  forms  a  portion  of  canal 
completed  by  a  fibrous  membrane,  and  which,  in  the  adult,  is 
shorter  than  the  bony  portion.  Its  inner  extremity  is  prolonged  in- 
feriorly  into  a  point,  and  is  only  connected  with  the  temporal  bone 
by  a  fibrous  tissue. 

Near  the  tragus,  this  cartilage  presents  a  transverse  fissure.  A 
similar  one  is  observed  a  little  farther  on ;  and  sometimes,  although 
rarely,  there  even  exists  a  third.  These  fissures,  {incisurcE  of  San- 
torinl),  occupy  only  a  portion  of  the  extent  of  the  cartilaginous 
lamina,  and  are  filled  with  a  fibrous  cellular  tissue.  Sometimes 
also  they  present  muscular  fibres  ;  but  these  cannot  be  considered 
as  forming  a  separate  muscle,  as  some  anatomists  maintain. 

1999.  Of  the  Fibrous  Fortiori.  It  unites  above  and  behind  the 
tw-o  edges  of  the  cartilage,  and  completes  the  canal  in  this  place. 
Sometimes  it  is  very  indistinct,  but  it  is  always  prolonged  between 
the  cartilage  and  the  circumference  of  the  bony  canal  of  the  ear, 
and  connects  them  with  each  other. 

2000.  Of  the  Skin  of  the  meatus  auditorius.  It  is  a  prolonga- 
tion of  that  which  invests  the  auricle.  Presenting  at  first  the 
isame  tint  and  thickness  as  the  latter,  it  loses  its  whiteness  and  be- 
comes thinner  in  proportion  as  it  approaches  the  membrana  tym- 
pani,  over  which  it  is  reflected  so  as  to  form  a  kind  of  cul-de-sac. 
It  is  covered  in  its  whole  extent  by  a  very  fine  down,  and  at  its 
origin  furnished  with  pretty  long  and  very  apparent  hairs.  It 
presents  a  great  quantity  of  porosities,  which  are  the  excretory  ori- 
fices of  the  ceruminous  glands.  It  adheres  very  feebly  to  the  sub- 
jacent parts,  and  is  connected  with  them  by  cellular  tissue.  Its 
adhesion,  however,  is  more  marked  in  the  place  where  it  invests 
the  bony  portion,  and  especially  beneath ;  but  it  may  be  detached 
without  effort  from  the  membrana  tympani. 

2001.  Of  the  Ceruminous  Glands.  They  are  met  with  under 
the  skin,  in  the  cellular  tissue,  at  the  upper  and  back  parts  of  the 
canal,  in  the  place  where  the  cartilage  does  not  exist.  They  have 
a  spherical  or  elliptical  form,  a  reddish  yellow  colour,  and  a  con- 
siderable density.  Each  of  them  has  an  excretory  orifice  of  its  own 
which  opens  into  the  meatus  and  pours  out  the  cerumen  there. 
Their  intimate  structure  is  very  little  known. 

2002.  The  Cerumen  is  a  thick,  oily,  very  bitter  fluid,  of  a  yel- 
low colour,  partly  soluble  in  water  under  the  form  of  an  emulsion, 
little  affected  by  exposure  to  air,  not  putrescible,  and  incapable  of 
being  acted  upon  by  alcohol.  This  humour  is  inflammable ;  when 
placed  upon  a  piece  of  lighted  charcoal,  it  quickly  intumesccs  and 
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exhales  a  dense  smoke  of  an  ammoniacal  and  slightly  aromatic 
smell.  The  charcoal  which  forms  the  residuum  is  in  too  small 
quantity  to  be  analyzed.  M.  Vauquehn  thinks  that  three  sub- 
stances form  the  base  of  the  cerumen  :  a  fat  oil,  an  albuminous 
animal  mucilage,  and  a  colouring  matter. 

2003.  The  arteries  of  the  external  ear  are  furnished  by  the 
posterior  auricular,  temporal,  and  stylo-mastoid  branches.  Its 
veins  exactly  correspond  to  the  arteries.  The  lymphatics  go  to 
the  ganglia  situated  behind  the  ramus  of  the  jaw,  and  upon  the 
outer  surface  of  the  sterno-cleido-mastoideus  muscle.  Its  nerves 
are  furnished  by  the  superficial  temporal  (I67O),  and  posterior 
auricular  (I678)  nerves,  the  temporal  twigs  of  the  facial  (1683), 
and  the  mastoid  (1743),  and  auricular  (1744)  twigs  of  the  cervical 
plexus. 


OF  THE  MIDDLE  EAR   OR   TYMPANUM-* 


OF  THE  CAVITY  OF  THE  TYMPANUM,  HAVING  ITS  SOFT  PARTS 

REMOVED. 

2004.  The  Tympanum  is  a  cavity  of  an  irregular  form,  difficult 
to  be  described,  situated  in  the  base  of  the  petrous  portion  of  the 
temporal  bone,  between  the  meatus  auditorius  externus  and  the 
inner  ear,  properly  so  called,  or  labyrinth,  above  the  glenoid  fossa, 
before  the  mastoid  process  and  its  cells,  and  behind  the  Eustachian 
tube.  Its  breadth  is  but  small ;  but  it  is  liable  to  vary  on  account 
of  the  motions  to  which  the  membrana  tympani  is  subject.  It  is 
always  larger  above  than  below.  Its  antero-posterior  diameter  is  a 
little  greater  than  the  vertical  diameter.  A  mucous  membrane 
lines  it  over  its  whole  extent,  and  it  communicates  with  the  exter- 
nal air  by  means  of  the  Eustachian  tube,  placed  between  it  and  the 
pharynx.     Six  walls  are  distinguished  in  the  tympanum. 

2005.  Outer  wall.  Directed  somewhat  obliquely  from  above 
downwards,  from  without  inwards,  and  from  behind  forwards,  it  is 
formed  almost  entirely  by  the  membrana  tympani,  a  kind  of  sep- 
tum which  closes  the  inner  extremity  of  the  auditory  canal,  and 
which  is  very  distinct  from  the  mucous  membrane  of  the  cavity  of 
the  tympanum,  and  from  the  skin  which  lines  the  auditory  canal 
(2000).  The  latter,  in  particular,  may  be  detached  from  it  with 
the  greatest  ease. 

The  membrana  tympani,  presenting  the  obliquity  which  we  have 
just  mentioned,  forms,  with  the  inferior  wall  of  the  auditory  canal, 
a  very  acute  retiring  angle,  while  it  seems  almost  a  continuation  of 
the  superior.     Its  form  is  that  of  a  circle.     Its  extent  is  a  little 

*  'Xvi-^'^a-''"",  Tympanum,  a  Drum. 
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larger  than  that  of  the  aperture  which  it  is  destined  to  close,  whence 
there  results,  that  it  is  capable  of  experiencing  very  distinct  alter- 
nate motions  of  relaxation  and  tension.  For  the  same  reason,  it  is 
commonly  .found  convex  in  one  or  other  direction,  but  more  com- 
monly internally,  where  it  always  presents,  moreover,  a  partial  ele- 
vation produced  by  the  presence  of  the  handle  of  the  malleus. 
This  elevation  produces  a  corresponding  depression  on  the  side  next 
the  auditory  canal. 

The  circumference  of  the  membrana  tympani  is,  as  it  were,  en- 
chased in  the  groove  with  which  the  internal  extremity  of  this  canal 
is  marked. 

2006.  The  membrana  tympani  is  thin,  transparent,  dry,  fibrous, 
destitute  of  blood-vessels  in  the  ordinary  state.  It  is  not  perforat- 
ed by  any  aperture,  as  some  anatomists  have  alleged,  and  permits 
no  direct  communication  between  the  tympanum  and  the  meatus 
auditorius  externus. 

It  promptly  hardens  under  the  action  of  heat,  and  is  not  putres- 
cible. 

2007-  Above  and  below,  the  outer  wall  of  the  tympanum  is 
formed  by  two  small  uneven  osseous  surfaces. 

2008.  Internal  Wall.  It  is  but  slightly  inclined  backwards,  and 
is  more  distant  from  the  external  wall  above  than  below.  The  ob- 
jects which  are  remarked  in  it  are  the  following. 

1.  The  Fenestra  Ovalis,  an  aperture  of  an  oval  form,  which 
forms  a  communication  between  the  tympanum  and  the  vestibule. 
Its  greatest  diameter  is  horizontal,  the  other  vertical.  Its  upper 
edge  is  curved  in  the  form  of  a  half  ellipse ;  the  lower  is  nearly 
straight.  On  the  side  next  the  vestibule,  it  is  contracted  by  a  very 
small  flat  rim,  which  occupies  its  circumference. 

The  fenestra  ovalis  is  closed  by  the  base  of  the  stapes,  which  not 
being  altogether  so  large,  is  embraced  by  a  delicate  membrane, 
which  unites  it  in  a  moveable  manner  to  the  circumference  of  the 
aperture. 

Above  the  fenestra  ovalis,  there  is  remarked  a  bony  eminence, 
elongated  backwards  and  downwards,  which  indicates  the  course  of 
the  aqueduct  of  Fallopius  at  this  point  (180). 

2.  The  Promontory  (Promontorium).  This  is  another  pretty 
broad  tubercular  eminence,  of  a  variable  form,  which  limits  the  fenes- 
tra ovalis  below.  This  prominence  is  formed  by  the  outer  side  of 
the  vestibule,  and  by  the  corresponding  scala  of  the  cochlea.  It  is 
bounded  behind  by  an  irregular  depression.  Anteriorly,  it  corre- 
sponds to  the  extremity  of  a  bony  lamina,  which  separates  the  Eus- 
tachian tube  from  the  inner  muscle  of  the  malleus. 

3.  The  Fenestra  Rotunda.  Placed  beneath  and  a  little  behind 
the  promontory,  this  is  of  smaller  dimensions  than  the  fenestra 
ovalis,  and  forms  a  communication  between  tiie  inner  scala  of  the 
cochlea  and  the  tympanum.  It  is  situated  at  the  bottom  of  a  ca- 
vity, or  kind  of  oblique,  irregularly  funnel-shaped  canal,  which  with- 
draws it  in  a  great  measure  from  the  view  on  the  side  next  the 
tympanum.     It  is  not  round,  as  its  name  would  imply,  but  of  a 
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triangular  form.  It  is  closed  by  a  particular  membrane  (memhra- 
na  tympani  secundaria^,  which  is  not  parallel  to  that  of  the  tym- 
panum. In  the  first  months  of  gestation  it  is  directed  almost  an- 
teriorly. Towards  the  period  of  birth,  it  is  already  turned  oblique- 
ly backwards  by  the  development  of  the  tympanum.  But  after- 
wards, it  inclines  outwards,  and  a  little  downwards,  from  the  effect 
of  the  formation  of  the  mastoid  cells,  and  of  the  growth  of  the  pro- 
cess which  contains  them. 

2009.  Superior  Wall.  There  is  observed  in  it  a  certain  num- 
ber of  porosities  giving  passage  to  small  blood-vessels,  which 
form  a  communication  between  the  dura  mater  and  the  mucous 
membrane  of  the  tympanum.  It  has  very  little  thickness,  and 
presents  nothing  else  remarkable. 

2010.  Inferior  Wall.  There  is  seen  in  it  the  glenoid  fissure 
(I73),  through  which  issue  the  long  process  of  the  malleus  and  the 
chorda  tympani  (1872),  and  by  which  there  enter  the  anterior  mus- 
cle of  the  malleus  and  some  blood-vessels. 

2011.  Posterior  Wall.  In  the  upper  part  of  this  wall,  there  oc- 
curs a  short  scabrous  canal,  not  lined  with  a  layer  of  compact  tis- 
sue, like  the  other  bony  canals,  directed  obliquely  backwards  and 
downwards,  placed  above  the  short  branch  of  the  incus,  with  a 
triangular  free  orifice,  not  closed  by  a  membrane.  This  canal 
leads  to  the  Mastoid  Cells,  which  are  formed  in  the  interior  of  the 
mastoid  process  (175),  are  developed  in  the  direct  ratio  of  age,  and 
vary  in  number  and  figure.  Those  of  the  circumference  are  in 
general  of  the  same  size  as  the  cellules  of  the  diploe  of  the  rest  of 
the  temporal  bone ;  but,  at  the  centre,  there  are  three,  four,  or 
five  much  larger,  and  even  sometimes  confounded  together  so  as 
to  form  a  single  cavity.  They  all  communicate  with  each  other; 
but  are  separated  from  the  diploic  cellules  of  the  bone  by  a  pro- 
longation of  the  raucous  membrane  of  the  tympanum. 

Beneath  the  aperture  of  the  mastoid  cells,  behind  the  fenestra 
ovalis,  and  at  the  lower  part  of  the  prominence  formed  by  the 
aqueduct  of  Fallopius  (2008),  is  a  small  hollow  conical  eminence, 
more  or  less  prominent,  called  the  Pyramid  (Eminentia  pyra- 
midalis).  Its  summit  is  directed  forwards,  and  gives  passage  to 
the  tendon  of  the  muscle  of  the  stapes,  the  fleshy  body  of  which 
is  contained  in  a  canal  occupying  the  centre  of  the  eminence. 

Under  the  base  of  the  pyramid  is  a  small  aperture  which  com- 
municates with  the  aqueduct  of  Fallopius,  and  through  which  the 
upper  twig  of  the  vidian  nerve  penetrates  into  the  tympanum 
(1872). 

Sometimes  also  the  summit  of  the  pyramid  is  connected  with 
the  promontory  by  one  or  two  bony  filaments. 

2012.  Anterior  Wall.  It  presents  a  small,  thin,  projecting 
bony  plate,  curved  upon  itself  from  beneath  upwards,  and  com- 
monly named  the  Processus  cochlear  if ormis.  This  plate  separ- 
ates in  its  whole  length  two  canals,  situated  in  the  retiring  angle 
of  the  temporal  bone,  which  receives  the  spine  of  the  sphenoid 
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bone  (182),  and  placed  one  above  the  other.  The  superior  canal 
is  rounded,  lined  with  a  very  delicate  periosteum,  and  filled  by 
the  internal  muscle  of  the  malleus.  It  presents  the  aperture  of 
an  extremely  narrow  canal  which  ascends  in  the  groove  placed  be- 
fore the  hiatus  Fallopii,  and  which  gives  passage  to  a  filament  of 
the  superficial  petrous  nerve,  which  goes  to  meet  on  the  promon- 
tory another  filament  of  the  same  nerve  of  which  we  shall  pre- 
sently speak.  The  inferior  forms  the  bony  portion  of  the  Eusta- 
chian tube.  Under  the  extremity  of  the  processus  cochleariformis 
there  opens  a  narrow  and  pretty  long  canal,  which  obliquely  tra- 
verses the  substance  of  the  bone,  and,  on  the  one  hand,  goes  to 
gain  the  same  groove  of  which  we  have  just  spoken,  while,  on 
the  other,  it  degenerates  into  a  groove  which  passes  over  the  cir- 
cumference of  the  fenestra  ovalis,  the  promontory  and  the  ante- 
rior edge  of  the  fenestra  rotunda  in  succession,  to  be  finally  con- 
verted into  a  canal  which  descends  in  the  groove  by  which  the 
carotid  canal  is  separated  from  the  sinus  of  the  jugular  vein,  and 
terminates  in  a  small  fossa.  This  canal  is  traversed  by  a  filament 
of  the  superficial  petrous  nerve,  which  ascends  to  anastomose  on 
the  promontory  with  a  filament  of  the  superior  cervical  ganglion, 
to  go  along  with  it,  united  into  one,  and  accompanied  by  a  small 
artery,  to  throw  itself  into  the  terminating  fossa,  and  be  confound- 
ed with  the  glosso-pharyngeal  nerve,  after  throwing  some  fila- 
ments into  the  membrana  tympani,  and  into  the  membrane  of  the 
fenestra  ovalis. 

2013.  Of  the  Eustachian  Tube  {Tiiba  Eustachiana.)  This 
name  is  given  to  a  canal  partly  osseous,  partly  cartilaginous  and 
membraneous,  which  extends  from  the  cavity  of  the  tympanum  to 
the  upper  part  of  the  pharynx.  Inclined  obliquely  forwards,  in- 
wards and  downwards,  it  is  about  two  inches  in  length,  and  has 
consequently  a  greater  extent  than  the  auditory  canal.  Its  bony 
portion,  which  is  from  eight  to  nine  lines  in  length,  is  situated 
above  the  carotid  canal,  on  the  inside  of  the  glenoid  fissure,  and 
of  the  spine  of  the  sphenoid  bone,  commences  in  the  tympanum 
by  a  pretty  wide  orifice,  and  is  narrow  and  rounded  in  its  middle 
part.  Its  cartilaginous  portion  increases  progressively  in  diame- 
ter, and  is  compressed  so  as  to  present  an  elliptical  section.  It 
terminates  near  the  inner  wing  of  the  pterygoid  process,  behind 
the  posterior  aperture  of  the  corresponding  nasal  fossa,  by  a  kind 
of  wide,  free,  bulging  pavilion,  of  which  the  edges  are  applied  up- 
on each  other  so  as  to  form  only  a  fissure  of  no  great  width.  This 
last  portion  of  the  Eustachian  tube,  which  is  placed  under  the  base 
of  the  cranium,  is  surrounded  by  the  peristaphyiine  muscles,  and 
by  cellular  tissue.  At  its  internal  orifice,  it  is  embraced  by  the 
mucous  membrane  of  the  pharynx. 

2014.  The  Cartilage  of  this  canal,  placed  internally,  flattened 
in  the  greater  part  of  its  extent,  irregularly  quadrilateral,  curved 
upon  itself  from  beneath  upwards  and  from  within  outwards,  forms 
at  first  its  v/hole  inner  wall,  and  afterwards  constitutes  the  upper 
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region  of  the  outer  wall.  It  seems  to  result  from  the  angular 
junction  of  two  distinct  lamina,  the  outer  of  which  is  very  narrow, 
and  even  pretty  frequently  does  not  exist  at  all. 

DiiFering  in  this  respect  from  the  cartilage  of  the  auditory 
canal,  the  cartilage  of  the  Eustachian  tube  is  not  only  connected 
with  the  bony  portion  by  a  kind  of  ligament,  but  is  dove-tailed  as 
it  were  into  its  inequalities.  Near  the  foramen  lacerum  medium,  it 
is  identified  with  the  fibro-cartilaginous  lamina  which  closes  it,  and 
adheres  to  the  middle  of  the  inner  wing  of  the  pterygoid  process,  as 
well  as  to  the  spine  of  the  sphenoid  bone,  by  a  dense  and  fibrous 
substance.  Externally,  it  affords  points  of  attachment  to  the 
pterygoideus  internus  and  circumflexus  palati  (1041).  Its  lower 
edge  gives  attachment  behind  to  the  levator  palati  mollis,  which 
runs  along  it  the  rest  of  its  extent  (1044),  and  to  the  internal  mus- 
cle of  the  maUeus  (2023). 

2015.  The  mernhraneous  'portion  of  the  Eustachian  tube  nearly 
forms  of  itself  the  outer  half  of  that  canal.  It  unites  together  the 
two  edges  of  the  cartilage,  and  is  essentially  formed  by  a  prolonga- 
tion of  the  mucous  membrane  of  the  pharynx,  which  fines  the 
whole  internal  surface  of  the  tube.  It  is  merely  strengthened  ex- 
ternally by  bundles  of  fibres  which  come  from  the  spine  of  the 
sphenoid  bone,  and  from  the  base  of  the  pterygoid  process.  This 
fibrous  layer  then  gives  attachment  to  some  portions  of  the  circum- 
flexus palati  mollis,  and  stops  short  at  the  level  of  the  bony  por- 
tion, where  the  mucous  membrane  alone  introduces  itself,  and  is 
appfied  upon  a  very  thin  layer  of  periosteum.  This  mucous  la- 
mina is  white,  and  is  much  thinner  than  the  membrane  of  the 
pharynx,  of  which  it  appears  to  be  an  appendage.  Towards  the 
pharyngeal  orifice  of  the  canal,  it  forms  a  very  thick  prominent 
rim,  and  contains  a  great  number  of  mucous  crypts. 

2016.  The  Eustachian  tube  is  constantly  open.  Its  nerves  are 
furnished  by  the  palatine  twigs  of  the  ganglion  of  Meckel  (1868). 
Its  vessels  come  from  those  of  the  velum  palati  and  pharynx. 


OF  THE  BONES  CONTAINED  IN  THE  CAVITY  OF  THE  TYMPANUM. 

2017-  The  cavity  of  the  tympanum  contains  a  series  of  small 
bones,  articulated  with  each  other  by  diarthrosis,  moved  by  muscles 
of  their  own,  and  extended  from  the  merabrana  tympani  to  the 
fenestra  ovalis,  representing  a  kind  of  bent  lever.  They  are  named 
the  malleus,  incus,  os  lenticular e,  and  stapes. 

2018.  Of  the  MaUeus.  It  is  placed  nearly  vertically  on  the 
inner  and  upper  part  of  the  membrana  tympani.  It  is  the  longest 
of  the  internal  bones  of  the  ear,  and  is  divided  into  tliree  parts, 
the  head,  the  neck,  and  the  handle.  The  head  forms  its  highest 
and  largest  part ;  smooth  over  its  whole  extent,  of  an  oval  form, 
somewhat  elongated,  it  corresponds  externally  to  the  squamous 
portion  of  the  temporal  bone,  and  is  a  little  concave  before ;  it  is 
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articulated  posteriorly  to  the  incus  by  means  of  two  slight  depres- 
sions separated  by  a  prominence,  and  covered  by  a  very  thin  car- 
tilage. The  neck  is  a  kind  of  contraction  placed  between  the  head 
and  the  handle ;  it  is  very  short,  but  pretty  thick,  inclined  out- 
wards, and  is  free  posteriorly  and  internally ;  anteriorly,  it  svip- 
ports  a  very  elongated  slender  process  (process  of  Raw),  which 
traverses  the  glenoid  fissure,  and  gives  attachment  by  its  summit 
to  the  anterior  muscle  of  the  malleus.  The  handle,  which  is  much 
narrower  than  the  neck,  forms  with  it  an  obtuse  angle,  retiring  in- 
wards ;  its  inferior  extremity,  which  is  thin  and  rounded,  is  inchned 
forwards,  and  corresponds  to  the  centre  of  the  membrana  tympani ; 
from  the  superior  there  issues  externally  a  short  and  narrow  pro- 
cess, which  directs  itself  a  little  backwards,  and  gives  attachment 
to  the  internal  muscle  of  the  malleus.  In  its  whole  extent  the 
handle  is  slightly  compressed  from  before  backwards,  and  forms 
one  of  the  radii  of  the  membrana  tympani,  against  which  it  is  fixed 
by  the  mucous  membrane  of  the  cavity,  covering  it  internally. 

2019.  Of  the  Incus.  Situated  beside  the  malleus,  and  behind 
it,  the  incus  corresponds  to  the  posterior  and  external  parts  of  the 
cavity  of  the  tympanum,  towards  the  orifice  of  the  mastoid  cells 
(2011).  A  little  thicker,  but  shorter  than  the  malleus,  it  bears  a 
considerable  resemblance  to  a  molar  tooth  with  two  widely  sepa- 
rated roots.  There  are  distinguished  in  it  a  body  and  two  branches. 
The  Body  forms  its  anterior  part ;  it  is  directed  a  little  upwards, 
and  represents  a  transversely  flattened  ovoid,  having  its  greatest 
diameter  vertical ;  its  inner  surface  is  a  little  concave,  and  the 
outer  convex ;  the  anterior,  for  its  articulation  with  the  malleus, 
presents  two  unequal  tubercles,  of  which  the  upper  is  the  larger, 
separated  by  an  intermediate  depression,  and  encrusted  with  a  thin 
cartilage.  The  Superior  Branch  is  horizontal,  shorter,  thick,  co- 
nical, and  flattened  ;  its  summit  corresponds  to  the  entrance  of  the 
mastoid  cells.  The  Inferior  Branch,  which  is  longer,  more  slen- 
der, descending  vertically,  rounded,  nearly  parallel  to  the  handle 
of  the  malleus,  and  about  half  a' line  distant  from  the  membrana 
tympani,  presents  at  its  summit,  which  is  bent  inwards,  a  slight 
cavity  which  is  articulated  with  the  os  lenticulare. 

2020.  Of  the  Os  Lenticulare  {Os  Orhiculare).  Much  smaller 
than  the  other  three,  rounded,  and  slightly  convex  on  its  two  sur- 
faces, it  is  interposed  between  the  long  branch  of  the  incus  and 
the  head  of  the  stapes,  and  is  articulated  with  these  two  parts.* 

2021.  Of  the  Stapes.  It  presents  exactly  the  form  of  a  stir- 
rup, and  is  placed  horizontally  between  the  os  lenticulare  and  the 
fenestra  ovalis.  There  are  distinguished  in  it  a  head,  two  branches, 
and  a  base.  The  Head,  which  is  very  small,  and  situated  exter- 
nally, is  supported  by  a  very  short  neck,  which  results  from  the 
union  of  the  two  branches,  and  gives  attachment  to  a  small  muscle ; 

*  This  bone  is  generally  connected  to  the  inferior  branch  of  the  incus  by  one  or 
two  small  processes  of  bone. 
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its  summit  presents  a  depression  for  its  articulation  with  the  os 
lenticulare.  Of  the  two  Branches,  the  one  is  anterior  and  the 
other  posterior ;  they  separate  from  the  neck  in  a  divergent  man- 
ner, and  circumscrilse  between  them  a  paraboHc  space  ;  the  first 
is  less  curved  and  shorter  than  the  second  ;  both  present  on  their 
opposite  sides  a  groove,  which  is  continued  over  the  outer  surface 
of  the  base,  and  in  which  is  attached  a  very  delicate  membrane, 
which  fills  up  their  interval.  The  Base,  which  forms  the  inner- 
most part  of  this  bone,  is  a  very  thin  and  pretty  broad  plate, 
elongated  from  before  backwards,  continuous  with  the  two  branches 
at  its  extremities,  convex  internally  and  concave  externally.  It 
presents  a  form  corresponding  to  that  of  the  fenestra  ovalis  (2008), 
which  it  closes  inaccurately,  and  to  the  circumference  of  which  it 
is  imited  by  the  mucous  membrane  of  the  tympanum. 

2022.  The  bones  of  the  ear  are  almost  entirely  composed  of 
compact  tissue.  The  malleus,  incus,  and  stapes  however  present  a 
little  cellular  tissue  in  their  thick  portions.  Each  of  them  appears 
to  be  developed  by  a  single  centre  of  ossification,  and  they  are  re- 
markable for  the  size  and  compactness  which  they  already  possess 
in  the  foetus.  Their  articulations  are  destitute  of  ligaments,  and 
they  appear  to  be  connected  with  each  other  only  by  means  of  the 
fibro-mucous  membrane  which  lines  the  cavity  of  the  tympanum. 


OF  THE  MUSCLES  OF  THE  BONES  OF  THE  EAll. 

2023.  Of  the  Tensor  Tympani,  or  Internal  Muscle  of  the 
Malleus.  It  arises  in  part  from  the  rough  surface  which  the  pe- 
trous process  presents  before  the  inferior  orifice  of  the  carotid  canal, 
and  in  part  from  the  cartilage  of  the  Eustachian  tube.  At  first 
aponeurotic,  it  soon  becomes  fleshy,  directs  itself  backwards  and 
outwards,  and  enters  into  a  particular  canal  of  the  temporal  bone 
(2012),  separated  from  the  Eustachian  tube  by  the  processus 
cochleariformis,  and  surrounded  by  a  very  strong  membrane. 
On  arriving  at  the  tympanum,  it  degenerates  into  a  small  tendon, 
which  is  reflected  over  the  extremity  of  the  processus  cochlearifor- 
mis, and  is  inserted  into  the  process  of  the  handle  of  the  malleus. 
Its  use  appears  to  be  to  stretch  the  membrana  tympani,  by  draw- 
ing the  malleus  inwards.  It  receives  a  filament  from  the  facial 
nerve  (1676). 

2024.  Of  the  Lawator  Tympani,  or  Anterior  Muscle  of  the 
Malleus.  Much  more  slender  than  the  preceding,  it  arises  from 
the  spine  of  the  sphenoid  bone  and  from  the  outer  part  of  the 
cartilage  of  the  Eustachian  tube,  by  very  short  aponeurotic  fibres. 
It  ascends  outwards  and  backwards,  enters  the  glenoid  fissure, 
and  is  inserted,  by  a  tendon,  into  the  summit  of  the  process  of 
Raw,  (2018).  It  probably  relaxes  the  membrana  tympani,  by 
drawing  the  malleus  outwards  and  forwards. 

2025.  Of  the  Muscle  of  the  Stapes  {Stapedius).    Still  smaller 
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than  the  preceding,  it  arises  from  the  bottom  of  the  cavity  of  the 
pyramid,  which  contains  the  whole  of  its  fleshy  portion  in  its  inte- 
rior. It  presently  changes  into  a  very  short  tendon  which  issiies 
by  the  summit  of  that  eminence,  directs  itself  forwards,  and  after  a 
course  of  one  line,  attaches  itself  to  the  posterior  part  of  the  neck 
of  the  stapes.  It  appears  to  impress  a  see-saw  motion  on  this  bone, 
in  consequence  of  which  the  posterior  extremity  of  the  base  is  sunk 
in  the  vestibule,  while  the  anterior  is  raised  in  the  cavity  of  the 
tympanum. 


OF  THE  FIBRO-MUCOUS  MEMBRANE  OF  THE  TYMPANUM. 

2026.  This  is  a  continuation  of  the  mucous  membrane  of  the 
pharynx  which  enters  by  the  Eustachian  tube,  which  it  lines  in  its 
whole  extent,  (2013).  On  arriving  in  the  tympanum,  it  lines  all 
its  walls,  extending  over  their  eminences  and  diving  into  their  de- 
pressions. It  contributes  to  close  the  fenestra  ovalis  and  fenestra 
rotunda,  is  apphed  against  the  membrana  tympani,  from  which  it 
is  separated  by  the  handle  of  the  malleus  ;  embraces  the  pyramid, 
and  loses  itself  around  the  tendon  of  the  stapedius,  giving  also  in 
this  place  a  very  delicate  envelope  to  the  chorda  tympani  (1872)  ; 
enters  the  mastoid  cells,  and  separates  them  from  the  diploe  of  the 
temporal  bone,  lining  them  closely ;  appears  to  be  reflected  over 
the  processus  cochleariformis  to  embrace  the  tendon  of  the  tensor 
tympani  muscle ;  closes  the  glenoid  fissure,  and  surrounds  the 
process  of  Raw ;  and  lastly,  is  deflected  over  the  bones  of  the  ear, 
which  it  fixes  to  each  other. 

2027.  This  membrane,  which  is  extremely  thin,  is  somewhat 
fibrous  externally,  being  incorporated  with  the  periosteum  ;  but 
internally,  it  is  assuredly  mucous.  In  the  adult,  and  in  old  age, 
it  is  white,  dull,  firm,  with  little  appearance  of  vascularity,  and 
bears  a  great  resemblance  to  the  fibro-mucous  membrane  which 
invests  the  sinuses  of  the  nasal  fossae.  In  children,  it  has  a 
reddish  tint,  and  is  traversed  by  a  great  number  of  blood-vessels. 
It  constantly  exhales  a  mucous  fluid,  which  flows  into  the  pharynx 
by  the  Eustachian  tube  ;  but  neither  crypts  nor  villosities  are  ob- 
served in  it. 

2028.  The  arteries  of  the  middle  ear  are  furnished  by  the  stylo- 
mastoid, middle  meningeal  and  internal  carotid  arteries.  Its  veins 
are  very  difficult  to  be  traced.  The  nerves  are  from  the  facial 
nerve  and  the  spheno-palatine  ganglion. 


OF  THE  INTERNAL  EAR  OR  LABYRINTH. 

2029.  This  portion  of  the  organ  of  hearing,  which  is  situated 
between  the  tympanum  and  the  meatus  auditorius  internus  (177)> 
is  composed  of  several  cavities  which  communicate  together  in  the 
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dry  bone  ;  they  are  designated  by  the  names  of  vestibule,  cochlea 
and  semi-circular  canals. 


OF  THE  VESTIBULE. 

2030.  The  Vestibule  {vestibulum),  is  a  cavity  of  an  irregular 
form,  approaching  however  somewhat  to  that  of  a  spheroid.  It  is 
situated  internally  of  the  tympanum,  in  which  it  forms  a  pro- 
minence which  contributes  to  the  formation  of  the  promontory 
(2008,  2°),  externally  of  the  meatus  auditorius  internus,  anteriorly 
of  the  semicircular  canals,  and  posteriorly  of  the  cochlea.  Above 
and  below  it  is  covered  by  the  compact  tissue  of  the  petrous  pro- 
cess. It  is  divided  into  two  unequal  portions  of  diiferent  forms, 
by  a  bony  crest  which  rises  from  its  inner  wall,  directs  itself  out- 
wards and  a  little  forv/ards,  and  terminates  above  the  fenestra  ova- 
]is  by  a  very  small  pyramid  with  a  flattened  and  wrinkled  summit. 

In  the  vestibule  the  following  apertures  are  observed  :  ist,  exter- 
nally, the  inner  orifice  of  the  fenestra  ovalis,  closed  by  the  base  of 
the  stapes,  and  shut  moreover  on  this  side  by  the  proper  membrane 
of  the  vestibule;  ^dly,  above,  the  two  anterior  orifices  of  the 
superior  vertical  and  horizontal  semicircular  canals  ;  Sdly,  anteriorly 
and  inferiorly,  the  orifice  of  the  external  scalaof  the  cochlea  ;  4ithly, 
posteriorly,  the  two  separated  apertures  of  the  posterior  vertical 
and  horizontal  semicircular  canals,  and  an  aperture  common  to  the 
two  vertical  canals,  the  latter  preceded  by  a  groove,  while  the 
other  orifices  are  formed  in  a  mere  depression  ;  5thly^  internally, 
several  holes,  giving  passage  to  blood-vessels  and  filaments  of  the 
acoustic  nerve  (1692),  which  communicate  in  the  internal  auditory 
canal. 

2031.  Of  the  Aqueduct  of  the  Vestibule.  This  name  is  given  to 
an  extremely  narrow  canal,  which  forms  a  communication  between 
this  cavity  and  the  base  of  the  cranium.  It  commences  in  the  ves- 
tibule by  an  orifice  which  is  frequently  almost  imperceptible,  inter- 
nally of  and  very  near  the  common  orifice  of  the  two  vertical  semi- 
circular canals.  From  thence  it  directs  itself  at  first  upwards,  then 
backwards  and  downwards,  and  opens,  becoming  wider,  on  the  pos- 
terior surface  of  the  petrous  process  (177)?  ^^  ^  small  cavity  of  the 
dura  mater. 


OF  THE  COCHLEA. 

2032.  This  is  a  bony  cavity,  formed  of  two  conical  canals,  spi- 
rally twisted  like  a  univalve  shell,  from  which  circumstance  it  has 
obtained  its  name.  It  is  formed  in  the  anterior  part  of  the  petrous 
process,  anteriorly  and  internally  of  the  vestibule  and  internal  au- 
ditory canal.  Inclined  from  within  outwards,  from  above  down- 
wards, and  from  behind  forwards,  it  describes  two  spirals  running 
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in  inverse  directions,  according  as  they  are  examined  in  a  left  or  in 
a  right  temporal  bone.  There  are  distinguished  in  the  cochlea  an 
axis  or  central  nucleus,  a  lamina  which  forms  its  walls,  a  spiral 
septum,  and  an  aqueduct. 

2033.  The  Axis,  (Modiolus)  commences  towards  the  bottom  of 
the  internal  auditory  canal,  and  is  directed  nearly  horizontally  for- 
wards and  outwards,  towards  the  inner  part  of  the  horizontal  por- 
tion of  the  carotid  canal.  It  is  conical.  Its  base,  which  is  pretty 
broad,  is  marked  with  a  depression  which  is  observed  at  the  bottom 
of  the  internal  auditory  canal.  This  depression  lodges  the  coch- 
lear branch  of  the  acoustic  nerve  (1691),  and  transmits  it  into  the 
interior  of  the  cavity  by  a  great  number  of  porosities.  It  terminates, 
becoming  narrower,  towards  the  summit  of  the  axis  itself,  which  is 
marked  with  a  small  cavity  named  the  Inficndihuhcm,  the  entrance 
of  which  is  wide  and  slanting.  The  surface  of  the  bony  axis  is 
spirally  marked  by  a  double  groove,  and  presents  a  great  number 
of  small  holes  for  the  passage  of  the  nervous  filaments  of  which  we 
have  just  made  mention. 

2034.  The  Lamina  forming  the  walls  of  the  Cochlea,  is  com- 
pact and  bent  upon  itself  in  the  direction  of  its  breadth.  It  forms 
a  kind  of  half  canal,  of  which  the  edges  are  a  little  thicker  than  the 
rest  and  firmly  united  to  the  axis,  around  which  it  describes  two 
spiral  turns  and  a  half,  advancing  upon  the  infundibulum.  These 
turns  are  closely  united  together  in  the  place  where  they  meet,  and 
form  an  equally  spiral  cavity  which  goes  on  gradually  diminishing. 

2035.  The  Lamina  Spiralis,  or  Spiral  Septum  of  the  Cochlea^ 
divides  this  cavity  in  its  whole  extent  into  two  parts.  Bony  in 
the  portion  connected  with  the  axis,  it  is  membraneous  in  that 
connected  with  the  walls  of  the  cochlea.  Broader  towards  the  base 
of  the  cochlea,  it  ends  upon  the  axis,  towards  the  middle  of  the 
second  turn,  by  a  kind  of  hook  (Jiamulus  cochlece),  where  the  point 
of  the  infundibulum  commences.  In  its  bony  portion  it  is  com- 
posed of  two  lamellae  between  which  there  is  observed  a  great 
number  of  smaU  canals  for  nerves.  Its  membraneous  portion  is  ex- 
tremely thin,  and  exists  alone  from  the  middle  of  the  second  turn 
to  the  summit,  where  it  is  perforated  by  a  small  rounded  aperture. 

2036.  The  two  cavities  which  result  from  the  presence  of  this 
septum  have  been  called  the  Scalm  of  the  cochlea.  One  of  them 
is  internal,  the  other  external.  The  former  would  communicate 
with  the  cavity  of  the  tympanum  by  the  fenestra  rotunda  were  it 
not  closed  by  its  membrane.  The  latter  opens  freely  into  the  ves- 
tibule. The  internal  is  broader  and  shorter,  and  the  surface  of  the 
lamina  spiralis  corresponding  to  it  is  wrinkled  and  uneven.  The  ex- 
ternal is  narrower  and  longer,  and  the  surface  of  the  lamina  spiralis 
which  corresponds  to  it  presents  prominent  radiating  lines.  They 
communicate  with  each  other  by  the  aperture  of  the  summit  of 
the  lamina  spiralis,  and  gradually  contract  from  their  commence- 
ment to  their  point  of  communication.  The  vertical  section  of  each 
of  them  presents  nearly  the  form  of  a  semicircle. 
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2037.  The  Aqueduct  of  the  Cochlea  is  an  extremely  narrow  canal, 
of  which  the  upper  orifice  is  seen  in  the  scala  tympani,  near  the 
fenestra  rotunda,  and  the  inferior  on  the  posterior  edge  of  the  pe- 
trous process  (177)>  before  the  jugular  fossa.  It  is  from  three  to 
four  lines  in  length,  descends  obliquely  forwards,  and  represents  a 
very  elongated  hollow  cone.  Frequently  it  is  very  small,  and  even 
seems  to  be  wanting  altogether. 


OF  THE   SEMI-CIRCULAR  CANALS. 

(Canales  Semi-circulares ). 

These  canals,  whose  form  is  indicated  by  their  name,  are 
formed  in  the  substance  of  the  petrous  process,  and  open  by  their 
two  extremities  in  the  interior  of  the  vestibule,  behind  which  they 
are  situated,  corresponding  posteriorly  and  inferiorly  to  the  mas- 
toid cells.  They  are  three  in  number,  and  their  direction  is  differ- 
ent, two  being  vertical,  the  one  superior,  the  other  posterior,  and 
the  third  horizontal.  They  leave  between  them  a  pyramidal  space 
the  base  of  which  is  directed  outwards  and  the  summit  inwards  and 
backwards.  This  space  is  filled  by  the  diploe  of  the  petrous  pro- 
cess. In  the  foetus,  it  remains  empty,  and  is  occupied  by  a  pro- 
longation of  the  dura  mater. 

2039-  The  Superior  Vertical  Canal,  which  is  a  little  smaller 
than  the  posterior,  but  larger  than  the  horizontal,  presents  the  con- 
vexity of  its  curvature  directly  upwards.  One  of  its  sides  is  ante- 
rior, the  other  posterior,  and  of  its  extremities  the  one  is  external 
the  other  internal.  It  commences  at  the  upper  and  fore  part 
of  the  vestibule,  by  a  pretty  large  and  elliptical  aperture,  close  to 
one  of  those  of  the  horizontal  canal.  Tt  terminates  by  uniting  pos- 
teriorly and  internally  with  the  posterior  vertical  canal,  and  forms 
with  it  a  common  canal,  about  two  lines  in  length,  which  opens  at 
the  upper  and  inner  part  of  the  vestibule  by  a  single  rounded  ori- 
fice. This  common  canal  has  not  a  greater  capacity  than  either 
of  the  two  from  which  it  results. 

2040.  The  Posterior  Vertical  Canal  presents  its  convexity  back- 
wards, one  of  its  extremities  being  directed  forwards  and  upwards, 
the  other  forwards  and  downwards.  The  first  is  united,  as  we 
have  said,  with  the  preceding  canal.  The  other  opens  separately 
in  the  lower  and  inner  part  of  the  vestibule,  a  little  above  one  of 
the  apertures  of  the  horizontal  canal,  by  a  wide,  rounded,  or  ellip- 
tical orifice. 

20-11.  The  Horizontal  Canal  is  the  smallest  of  the  three.  Si- 
tuated between  the  other  two,  it  commences  anteriorly  by  a  pretty 
wide  infundibuliform  aperture,  between  that  of  the  superior  vertical 
canal  and  the  fenestra  ovalis,  and  terminates  internally  of  the  ves- 
tibule by  a  narrow  aperture,  between  the  common  orifice  of  the  two 
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vertical  canals  and  the  lower  orifice  of  the  posterior.     Its  convexity 
is  turned  backwards. 

2042.  The  three  semicircular  canals  open  therefore  in  the  ves- 
tibule by  five  orifices  only,  and  these  orifices  are  unequal  for  each 
canal  in  particular.  Their  walls  are  formed  of  a  compact  lamina, 
immersed  in  the  spongy  tissue  of  the  petrous  process.  Their  in- 
ternal surface  is  smooth  and  polished. 


OF  THE  SOFT  PARTS  OF  THE  INTERNAL  EAJL, 

2043.  All  the  cavities  of  the  internal  ear  are  lined  by  a  very 
fine  and  delicate  membrane.  There  is  observed,  moreover,  in 
each  semicircular  canal,  a  membraneous  tube  of  a  diameter  much 
smaller  than  the  bony  canal,  and  attached  to  the  latter  by  a  very 
iine  mucous  cellular  tissue.  The  isolated  orifices  of  the  vertical 
canals  and  the  anterior  orifice  of  the  horizontal  canal,  are  furnished 
each  with  an  ampulla  or  membraneous  enlargement  which  some- 
times disguises  them.  These  three  ampuUas,  as  well  as  the  oppo- 
site extremities  of  those  canals  which  are  destitute  of  them,  end  in 
a  common  sac  which  occupies  a  portion  of  the  vestibule.  These 
parts  are  filled  with  a  humour  which  gives  to  the  common  sac  the 
appearance  of  an  air-bubble,  and  to  the  membraneous  tubes  that  of 
lymphatic  vessels,  and  the  whole  besides  floats  in  the  water  of  the 
labyrinth. 

Another  small  sac  contiguous  to  the  preceding,  but  not  commu- 
nicating with  it,  immediately  lines  the  vestibule,  and  adheres  strong- 
ly to  its  walls.  It  is  filled  with  a  humour  of  its  own,  and  is  com- 
posed of  thick  and  strong  coats,  in  which  the  vestibular  ramifica- 
tions of  the  acoustic  nerve  lose  themselves.  It  sends  a  prolonga- 
tion, into  the  aqueduct  of  the  vestibule,  which  terminates  by  a  small 
cul-de-sac  under  the  dura  mater.  In  the  substance  of  this  mem- 
braneous sac,  there  occur  small  canals  which  are  filled  with  mer- 
cury by  pressure,  when  the  cavities  of  the  labyrinth  are  filled  with 
that  fluid.  They  communicate  with  each  other,  and  open  partly 
into  the  veins  of  the  dura  mater,  or  form  a  small  sinus  of  their 
own,  which  throws  itself  into  the  lateral  sinus  of  that  membrane. 

The  membrane  of  the  vestibule  introduces  itself  into  the  cochlea 
by  the  orifice  of  the  external  scala.  It  passes  along  the  latter  in 
its  whole  extent,  and  descends  again  into  the  internal  scala  by  the 
aperture  of  the  summit  of  the  spiral  lamina,  to  the  fenestra  rotun- 
da, near  which  it  sends  a  prolongation  into  the  aqueduct  of  the 
cochlea.  This  prolongation  also  terminates  by  a  cul-de-sac  under 
the  dura  mater. 

2044.  The  nature  of  this  membrane  is  unknown ;  it  is  vascular 
in  the  child ;  but  in  the  adult  it  becomes  much  less  so,  and  is  so 
thin,  and  adheres  so  strongly  to  the  bone  that  it  can  scarcely  be 
perceived.  It  exhales  a  transparent,  slightly  viscid  fluid,  which 
fills  all  the  cavities  of  the  internal  ear. 

2r 
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2045.  The  arteries  of  the  internal  ear  come  from  the  meningeal^ 
stylo-mastoid,  internal  carotid  and  basilar  arteries.  The  vestibule 
has  a  vein  which  throws  itself  into  the  sinus  of  the  internal  jugular 
vein,  after  traversing  the  substance  of  the  petrous  process  by  a 
small  canal  whose  orifice  is  near  that  of  the  aqueduct.  Some  of 
these  roots  come  from  the  semi-circular  canals.  The  cochlea  has 
another  vein  which  issues  from  the  internal  scala  near  the  aque- 
duct, traverses  the  petrous  bone,  and  opens  into  the  lateral  sinus. 
We  have  described  the  acoustic  nerve  (1690),  which  is  solely  des- 
tined for  the  internal  ear. 


ARTICLE  THIRD. 
OF  THE  NOSE  AND  NASAL  FOSS^. 


OF  THE  NOSE  IN  GENERAL. 


2046.  The  Nose  (Nasus)^  is  a  pyramidal  eminence,  which  va- 
ries much  in  its  form  and  dimensions.  It  is  placed  above  the  an- 
terior aperture  of  the  nasal  fossae  (325),  which  it  covers  and  pro- 
tects. It  tlierefore  occupies  the  middle  and  upper  part  of  the  face, 
between  the  forehead  and  upper  lip,  the  orbits  and  the  cheeks. 

Its  lateral  surfaces  are  separated  from  the  cheeks  by  a  semicircu- 
lar groove,  and  form,  by  their  union,  a  kind  of  rounded  line,  more 
or  less  straight,  and  of  variable  length,  which  is  named  the  back 
of  the  nose.  This  line  is  terminated  by  a  prominent  portion, 
named  the  lobe,  beneath  which  are  two  apertures,  (the  7ios- 
trils)  separated  by  a  partition  which  is  continuous  with  that  of  the 
nasal  fossae.  Their  form  is  oval,  and  they  are  always  open.  Their 
outer  sides  constitute  the  wings  of  the  nose,  and  their  partition 
loses  itself  in  the  upper  lips,  forming  a  small  groove  in  its  middle 
part. 

2047.  The  more  common  direction  of  the  nose  is  that  of  the  me- 
dian line  of  the  body.  It  is  not  at  all  rare  to  see  individuals,  how- 
ever, in  whom  it  is  more  or  less  inclined  to  either  side,  whether 
this  kind  of  deformity  depends  upon  the  bones,  or  only  upon  the 
soft  parts. 

2048.  The  form  of  this  organ  does  not  vary  less  than  its  direc- 
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tion,  and  these  variations  depend  upon  its  general  figure  or  upon 
that  of  some  of  its  parts  only. 

The  variations  which  act  upon  the  general  conformation  of  the 
nose  may  be  referred  to  three  principal  kinds,  viz.  1st,  the  aquiline 
nose,  elongated,  a  little  pointed  and  inclined  downwards ;  2dly,  the 
Jlat  nose,  which  is  very  thick,  and  has  its  apertures  directed  more 
or  less  forwards ;  3dly,  the  turned-up  nose,  in  which  the  lobe  is 
raised  and  more  or  less  pointed. 

But  besides  these  variations  in  the  general  form,  others  occur  in 
each  individual  part.  Thus  the  nostrils  are  sometimes  a  mere  slit, 
and  in  other  cases  much  dilated.  They  may  also  be  horizontal, 
or  more  or  less  obUque.  The  back  of  the  nose  is  rectilinear  in 
some  persons,  while  in  others  it  is  gibbous,  curved,  hollow,  &c. 


ORGANIZATION  OF  THE  NOSE. 

2049.  Besides  the  bones  which  we  have  already  seen  entering 
into  the  composition  of  this  organ,  and  which  we  have  described 
(230),  there  contribute  to  its  formation  the  skin,  cartilages,  mus- 
cles, vessels  and  nerves,  all  of  which  parts  are  so  disposed,  that  its 
upper  region,  which  is  more  solid  than  the  rest,  more  efficaciously 
protects  the  special  organ  of  smell  (1609),  while  the  lower,  which 
is  less  firm,  but  mobile,  allows  the  apertures  of  the  nostrils  to  be 
contracted,  widened,  or  even  closed,  according  to  circumstances. 

2050.  Of  the  Skin  of  the  Nose.  Like  that  of  the  rest  of  the 
face,  it  is  fine  and  smooth.  No  hairs  are  observed  upon  it.  Its 
reticular  tissue  is  especially  very  apparent.  It  is  but  loosely  at- 
tached to  the  subjacent  parts  above  ;  but  below,  and  on  the  sides 
of  the  wings,  it  adheres  very  firmly  to  them. 

There  is  very  little  cellular  tissue  under  the  integuments  of  the 
nose.  At  the  upper  part  of  the  organ,  this  tissue  contains  adipose 
vesicles  ;  but  inferiorly  it  seems  formed  by  a  fibrous  lamina  which 
ascends  towards  the  moveable  aponeurosis  of  the  pyramidalis  and 
triangularis  nasi  muscles  (900,  908). 

2051.  The  skin  of  the  nose  furnishes  a  kind  of  mild  and  mu- 
cous oil,  which  diffuses  itself  in  the  groove  by  which  it  is  separat- 
ed from  the  cheek.  This  humour  is  produced  by  a  multitude  of 
small  yellowish  utricular  follicles,  which  exist  in  the  substance  of 
the  integuments,  and  especially  in  the  groove  of  the  wings  of  the 
nose ;  the  sebaceous  fluid  which  they  contain  may  be  squeezed  out 
in  the  form  of  small  worms.  The  form  of  the  folhcles  is  in  gene- 
ral that  of  a  small  oval  sac,  whose  aperture  is  slightly  contracted ; 
they  seem  lined  in  their  interior  by  a  kind  of  mucous  membrane, 
and  their  orifice  is  furnished  with  four  or  five  excessively  minute 
hairs,  and  sometimes  has  a  decided  black  tint.  Their  number  is 
considerable,  and  their  volume  less  than  that  of  the  ceruminous 
glands. 

2052.  For  the  Muscles  of  the  Nose,  see  p.  264,  265,  267. 
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2053.  Of  the  Cartilage  of  the  Nose.  It  occupies  the  middle  re- 
gion of  the  organ,  and  is  formed  of  three  portions  united  at  an 
acute  angle,  and  distinguished  by  most  anatomists  into  the  Lateral 
Cartilages^  placed  anteriorly  and  externally,  and  the  Cartilage  of 
the  Septum,  situated  posteriorly  and  internally. 

The  Cartilage  of  the  Septum,  which  forms  the  largest  portion, 
is  prolonged  into  the  nasal  fossae.  It  is  of  a  triangular  form,  and 
although  generally  situated  in  the  median  line  of  the  body,  in  a 
vertical  direction,  may  be  inclined  more  or  less  perceptibly  to  either 
side,  so  that  its  two  lateral  surfaces,  instead  of  being  plain,  are 
then  convex  on  the  one  side  and  concave  on  the  other.  These  two 
surfaces  are  invested  by  the  pituitary  membrane.  They  present  a 
great  number  of  small  porosities,  which  make  them  appear  as  if 
shagreened,  and  which  receive  prolongations  of  that  membrane. 
Sometimes  also  this  cartilage  is  perforated  by  a  hole  which  allows 
the  nasal  fossae  to  communicate  with  each  other. 

Its  upper  edge  is  uneven,  very  much  inclined  backwards  and 
downwards,  and  articulated  with  the  lower  edge  of  the  vertical 
plate  of  the  ethmoid  bone,  which  sometimes  divides  into  two  lami- 
nae for  its  reception.  The  lower  edge  presents  two  portions,  a  pos- 
terior and  an  anterior.  The  former  is  longer,  inclined  a  little 
downwards  and  forwards,  and  is  received  into  a  groove  of  the  vo- 
mer. The  latter,  which  is  shorter,  rounded,  free,  and  without  any 
attachment  to  the  neighbouring  parts,  is  placed  between  the  inter- 
nal branches  of  the  cartilages  of  the  nasal  apertures,  to  which 
it  is  only  attached  by  a  loose  cellular  tissue,  and  along  with  which 
jt  contributes  to  form  the  septum  of  the  nose.  Its  anterior  edge 
is  subcutaneous,  prominent  and  very  thick  above,  becomes  thin 
below,  and  is  entirely  concealed  by  the  cartilages  of  the  nasal 
apertures,  between  which  it  unites,  at  an  obtuse  angle,  with  the 
inferior  edge. 

It  is  from  the  upper  half  of  this  anterior  edge  that  the  two  la- 
teral portions  arise,  which  are  at  first  continuous  with  it,  but 
which,  farther  down,  are  separated  from  it  by  a  fissure  filled  with 
cellular  substance.  They  direct  themselves  obliquely  over  the 
sides  of  the  nose,  under  the  ossa  nasi ;  their  form  is  triangular ; 
they  are  attached  above  and  behind  to  the  nasal  bones,  and  the 
ascending  processes  of  the  superior  maxillary  bones  by  short  li- 
gamentous fibres.  A  much  less  compact  tissue,  which  some- 
times is  only  a  mere  membrane  in  which  are  developed  some 
amorphous  fibro-cartilaginous  nticlei,  unites  them  below  to  the 
cartilages  of  the  nasal  apertures.  Externally,  they  are  covered 
by  the  triangularis  muscle,  and  lined  internally  by  the  pituitary 
membrane.  They  are  somewhat  less  capable  of  being  ruptured, 
and  appear  more  flexible  than  the  first  portion. 

The  three  portions  of  this  cartilage  seem  to  be  sometimes  sepa- 
ratejtl  and  distinct,  there  being  observed  on  the  anterior  edge  of  the 
septum,  along  the  union  of  the  lateral  portions,  a  superficial  groove 
which  terminates  by  a  very  small  ridge. 
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2054.  Of  the  Cartilages  of  the  apertures  of  the  Nose.  It 
is  very  difficult  to  determine  their  size  and  form.  In  general, 
however,  they  represent  an  ellipse  truncated  posteriorly.  They 
are  curved  upon  themselves,  presenting  the  appearance  of  two 
branches,  an  inner  and  outer,  meeting  at  an  angle.  By  their 
union,  they  constitute,  anteriorly,  and  on  each  side,  a  more  or  less 
distinct  prominence,  separated  by  a  groove  from  that  of  the  oppo- 
site side.  The  outer,  which  is  directed  a  little  upwards  and  back- 
wards, terminates  in  the  latter  direction  by  an  extremity  rounded 
at  the  point,  which  loses  itself  in  the  membraneous  tissue  by  which 
it  is  connected  with  the  lateral  portions  of  the  preceding  cartilage. 
It  is  covered  externally  by  the  triangularis  muscle  and  the  integu- 
ments ;  internally,  by  the  pituitary  membrane. 

The  internal  branch,  which  is  contiguous  to  the  septum,  forms, 
anteriorly,  part  of  the  inferior  extremity  of  that  part.  It  is  hori- 
zontal, and  sometimes  situated  a  little  lower  than  the  first.  Lined 
externally  by  the  mucous  membrane,  and  contiguous  internally 
and  posteriorly  with  the  cartilage  of  the  septum,  it  approaches  that 
of  the  opposite  side  internally  and  anteriorly,  and  is  connected  with 
it  by  a  loose  cellular  tissue  never  containing  fat.  Rather  broad 
before,  this  internal  branch  terminates  posteriorly  in  a  point.  It 
is  its  contiguity  with  that  of  the  opposite  side  that  gives  the  sep- 
tum of  the  nose  the  thickness  which  it  presents  inferiorly. 

2055.  Of  the  Cartilages  of  the  Wings  of  the  Nose.  In  some 
subjects  they  are  continuous  with  the  external  branch  of  the  pre- 
ceding ;  their  disposition  is  very  irregular,  and  their  form  very- 
liable  to  vary.  Placed  in  the  posterior  parts  of  the  wings,  near 
their  union  with  the  cheeks,  they  are  of  inconsiderable  size,  and 
often  divided  into  several  distinct  and  isolated  nuclei.  They 
seem  immersed  in  a  kind  of  fibrous  membrane  which  fixes  them  to 
the  preceding  cartilages,  the  lateral  cartilages  of  the  nose,  and  the 
concave  rim  of  the  maxillary  bone. 

2056.  These  four  cartilages  are  thin,  and  allow  a  certain  degree 
of  mobility  to  the  lower  part  of  the  nose.  They  are  enveloped  by 
a  thick  perichondrium,  which  adheres  intimately  to  them.  Theii^ 
elasticity  is  great. 


OF  THE  NASAL  FOSS^  INVESTED  BY  THEIR  MEMBRANES. 

2057-  When  these  cavities  are  examined  in  a  head  of  which  the 
soft  parts  have  not  been  removed,  their  form  is  found  very  differ- 
ent from  that  which  we  have  described  at  page  102  ef  seq.  All 
those  inequalities,  grooves,  and  small  eminences  which  we  have 
pointed  out,  are  no  longer  seen.  The  meatuses,  under  the  form 
of  three  longitudinal  channels,  limited  by  the  three  turbinated 
bones,  are  on  the  outer  wall  the  only  parts  that  can  be  recognised. 
Still  the  inferior  edge  of  the  turbinated  bones  descends  much  low- 
er than  in  the  dry  head,  because  a  membrane  which  invests  them, 
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as  well  as  all  the  other  parts  of  the  nasal  cavities,  forms  in  passing 
over  it  a  thick  and  very  distinct  fold.  This  membrane  has  receiv- 
ed the  names  of  Pituitary,  Olfactory,  or  Schneiderian  Membrane. 


OF  THE  COURSE  OF  THE  PITUITARY  MEMBRANE. 

2058.  This,  which  belongs  to  the  class  of  mucous  membranes, 
lines  in  their  whole  extent  the  nasal  fossae  and  internal  part  of 
the  nose,  from  the  apertures  of  the  nostrils  to  the  pharynx,  where 
it  is  continuous  with  the  mucous  membrane  of  the  mouth,  the 
velum  palati  and  Eustachian  tube,  while  anteriorly  it  seems 
continued  from  the  skin.  It  is  prolonged  over  all  the  eminences 
of  the  olfactory  cavities,  and  penetrates  into  all  their  anfractuosi- 
ties,  and  has  an  extremely  complicated  course. 

After  covering  the  floor  of  the  nasal  fossae,  it  ascends  in  the  in- 
ferior meatus  and  covers  it;  there  it  meets  the  orifice  of  the  na- 
sal canal  (361),  dives  into  it,  and  is  thus  continuous  with  the  tuni- 
ca conjunctiva  of  the  eye  through  the  puncta  lachrymalia.  In  this 
place  it  forms  a  small  circular  and  very  distinct  replication,  which 
much  contracts  the  entrance  of  the  duct,  but  whose  disposition  is 
very  variable.  Sometimes  this  replication  contracts  the  orifice  of 
the  duct  to  such  a  degree,  that  a  stylet  cannot  be  introduced  into  it 
without  difficulty. 

From  the  inferior  meatus,  the  pituitary  membrane  is  reflected 
over  the  inferior  turbinated  bone,  to  which  it  adheres  only  in  a 
rather  loose  manner.  Below  this  turbinated  bone,  it  forms,  espe- 
cially behind,  a  replication  which  descends  lower  than  it,  and 
which  consequently  enlarges  it.  This  replication  loses  itself  in- 
sensibly behind  in  the  rest  of  the  membrane. 

Above  the  inferior  turbinated  bone,  the  membrane  penetrates 
into  the  middle  meatus,  in  the  fore  and  upper  part  of  which  it 
finds  an  aperture  (infundibuluni),  more  or  less  widened  at  the 
mouth,  which  allows  it  first  to  enter  into  the  anterior  ethmoid 
cells,  and  afterwards  into  the  frontal  sinuses,  without  forming  any 
kind  of  fold.  A  little  more  posteriorly  is  another  aperture, 
frequently  very  narrow,  leading  into  the  maxillary  sinus,  which 
the  membrane  completely  invests,  forming  around  its  bony  orifice 
a  very  distinct  fold,  which  contains  between  its  two  laminae  a 
glandular  organ,  respecting  the  existence  of  which  we  shall  after- 
wards speak.  There  is  also  in  a  head  which  retains  its  soft  parts, 
on  account  of  the  presence  of  this  fold,  a  narrow  membraneous  ca- 
nal, inclined  from  before  backwards,  which  leads  into  the  sinus. 
Its  entrance  is  placed  before  the  aperture  which  the  bones  present 
(359),  and  is  commonly  concealed  by  a  small  bony  lamina  equally 
invested  by  the  olfactory  membrane. 

Issuing  from  the  middle  meatus,  the  pituitary  membrane  extends 
over  the  convex  surface  of  the  ethmoidal  turbinated  bone,  and 
forms  on  its  free  edge  a  rather  loose  fold,  which  terminates  poster!- 
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orly  in  a  point,  but  which  does  not  sensibly  increase  the  vertical 
extent  of  this  bony  plate. 

On  arriving  in  the  superior  meatus,  it  dives  into  the  posterior 
ethmoid  cells,  which  it  lines  like  the  anterior ;  passes  over  the 
spheno-palatine  foramen,  which  transmits  to  it  a  great  number  of 
nerves  and  vessels,  and  which  allows  a  lamina  of  the  periosteum  of 
the  ptery go-maxillary  fissure  to  join  it. 

It  then  directs  itself  to  the  vault  of  the  nasal  fossae,  where  it 
lines  the  cribriform  plate  of  the  ethmoid  bone,  of  which  it  closes  all 
the  holes,  so  that  the  olfactory  nerves  terminate  there  at  its  external 
surface.  Posteriorly,  it  covers  the  body  of  the  sphenoid  bone  and 
sinks  into  the  sphenoidal  sinuses,  forming  at  their  orifice  a  fold  which 
contracts  them  more  or  less,  according  to  the  subject.  Anteriorly, 
it  is  reflected  over  the  posterior  surface  of  the  nasal  bones,  passes 
over  the  two  or  three  foramina  observed  upon  them,  receiving  the 
vessels  to  which  they  give  passage.  It  descends  from  thence  to 
the  aperture  of  the  nostrils,  where  it  is  furnished  with  a  consider- 
able number  of  hairs,  and  where  it  is  distinguished  by  very  re- 
markable peculiarities  of  organization. 

Finally,  leaving  the  vault  of  the  nasal  fossae,  the  pituitary  mem- 
brane descends  over  the  septum  which  separates  them,  without 
forming  any  replication,  and  thus  arrives  at  the  place  from  which 
we  supposed  it  to  set  out. 
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2059.  Similar  to  the  other  mucous  membranes  with  respect  to 
the  fluid  which  it  furnishes,  the  pituitary  membrane  is  continuous 
with  several  of  them,  that  is  to  say,  with  those  of  the  organs  of  di- 
gestion and  respiration,  and  with  the  tunica  conjunctiva  of  the  eye. 
It  also  lines,  like  them,  the  interior  of  a  cavity  which  communicates 
with  the  skin  by  apertures,  which  that  envelope  presents  at  the 
surface  of  the  body.  But  it  differs  from  the  other  organs  of  the 
same  kind  in  being  thicker  and  softer,  and  truly  deserves  the  epi- 
thet villous. 

2060.  The  colour  of  the  pituitary  membrane  varies  in  the  dif^ 
ferent  points  of  its  extent,  where  it  appears  sometimes  white  and 
sometimes  red.  The  latter  tint  predominates  so  long  as  it  is  not 
introduced  into  the  sinuses,  and  is  much  more  intense  than  in  the 
other  mucous  membranes,  even  than  in  those  of  the  stomach  and 
small  intestines.  This  red  colour  of  the  pituitary  membrane  de- 
pends upon  the  blood,  which  circulates  in  it. 

2061.  With  respect  to  its  more  general  disposition,  this  mem- 
brane cannot  be  considered  as  a  mere  mucous  membrane,  being 
evidently  formed  of  two  distinct  laminse,  one  of  which  is  mucous, 
while  the  other,  which  is  fibrous,  is  nothing  else  than  the  perios- 
teum or  perichondrium  of  the  nasal  cavities.  The  union  of  these 
two  laminae  is  of  the  most  intimate  nature,  but  their  existence  may 
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be  very  easily  recognised  on  the  turbinated  bones,  and  especially 
on  the  septum.  On  breaking  the  latter,  and  remoying  it  by  frag- 
ments, it  is  detached  from  the  fibrous  portion,  which  adheres  much 
more  to  the  mucous  membrane  than  the  bone,  a  disposition  the 
reverse  of  the  other  portions  of  the  periosteum,  "which  are  very 
strongly  attached  to  the  bones,  and  very  little  to  the  neighbouring 
parts. 

When  the  membrane  has  been  thus  removed,  its  great  thickness 
is  easily  seen,  and  it  appears  white,  solid,  dense,  and  strong  on  the 
side  next  the  bones,  spongy  and  red  on  the  other. 

The  mucous  lamina  to  which  the  latter  qualities  belong,  is  espe- 
cially formed  by  a  very  distinct  chorion,  which  approaches  in  thick- 
ness to  that  of  the  gums  and  palate. 

2062.  On  drying,  the  pituitary  membrane  becomes  transparent 
and  very  thin,  and  is  closely  attached  to  the  surface  of  the  nasal 
fossae.  If  it  be  then  moistened,  it  resumes  in  part  its  usual  appearance. 
Under  the  influence  of  humidity  it  readily  putrefies  ;  it  then  as- 
sumes a  grayish  tint,  and  presently  after  the  mucous  portion  may 
be  removed  from  above  the  fibrous,  under  the  form  of  a  pap,  in 
which  all  traces  of  organization  have  disappeared.  Sulphuric  acid 
and  chlorine  give  it  a  blackish  tint.  Caustic  potash  dissolves  it, 
or  rather  converts  it  into  a  soapy  matter,  with  great  readiness. 
By  ebullition,  it  becomes  thick,  transparent,  and  gelatinous  ;  se- 
parates from  the  bones  in  shreds  ;  crisps  and  is  rolled  upon  itselfj 
acquiring  a  considerable  degree  of  elasticity. 

It  swells  much  under  maceration  ;  but  if,  before  submitting  it 
to  this  operation,  its  vessels  be  injected,  and  the  fluid  in  which  it 
is  steeped  frequently  removed,  the  surface  of  this  membrane  be- 
comes downy,  and  is  covered  with  very  large  and  distinct  villosities, 
.  the  nature  of  which  cannot  be  accurately  determined.  They  are 
extremely  close  in  the  nasal  fossae,  but  in  the  different  sinuses 
are  scarcely  distinguishable.  Bichat  supposes  their  base  to  be 
nervous. 

2063.  In  most  of  the  other  mucous  membranes,  there  exist 
glands  situated  under  the  chorion  or  even  in  its  substance,  and 
which  continually  pour  forth,  by  small  apertures,  a  mucilaginous 
humour,  which  lubricates  their  free  surface.  This  disposition  is  not 
very  apparent  in  the  pituitary  membrane,  but  nevertheless  exists 
in  it.  The  fibrous  layer  being  removed,  there  are  sometimes  per- 
ceived in  its  tissue  granulations,  somewhat  difficult  to  be  dis- 
tinguished, on  account  of  their  being  very  close  together,  and 
which  seem  to  form  a  true  follicular  layer,  similar  to  that  met  with 
in  the  velum  palati  and  arch  of  the  palate^  but  less  developed  than 
in  these  places.  In  other  circumstances,  they  are  true  crypts,  of 
a  pulpy  consistence,  thick,  round  or  oval,  and  opening  by  a  pore 
into  the  nasal  fossse.  They  are  then  observed  on  the  two  sides  of 
the  septum,  on  the  middle  and  inferior  turbinated  bones,  and  in 
the  inferior  meatuses,  especially  near  the  pharynx.  Their  apertures 
are  always  pretty  distinct  in  these  different  places.     At  the  fore 
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part  of  the  septum  there  is  even  seen  a  large  transverse  lacuna, 
common  to  a  great  number  of  these  follicles,  which  form  a  layer  of 
the  breadth  of  the  little  finger,  of  a  reddish  colour,  and  parallel  to 
the  floor  of  the  nasal  fossae.  Some  others,  but  less  developed,  are 
also  observed  behind  the  septum.  This  structure  is  rendered  very 
apparent  by  slight  maceration  in  water. 

Moreover,  the  duplication  of  this  membrane  which  closes  the  en- 
trance of  the  maxillary  sinus,  contains  a  true  gland,  of  an  irregular 
form,  and  provided  with  an  innumerable  quantity  of  small  excretory 
vessels.  In  man,  this  organ  is  much  less  developed  than  in  ani- 
mals, in  which  it  pours  out  a  particular  fluid  by  means  of  a  very 
long  and  voluminous  canal. 

2064.  The  pituitary  membrane  does  not  present  a  uniform 
structure  in  its  whole  extent.  Near  the  nostrils  it  is  much  less 
red  than  when  examined  at  a  greater  depth.  It  is  there  much  less 
spongy,  as  well  as  thinner,  although  at  the  same  time  denser,  and 
gives  rise  to  hairs  which  are  more  or  less  numerous  in  different  in- 
dividuals, but  are  always  more  abundant  and  longer  in  strong  and 
vigorous  persons.  These  hairs,  which  are  named  VibrisscE,  placed 
at  the  entrance  of  the  nasal  fossae,  strain  the  air,  as  it  were,  in  its 
passage,  and  prevent  the  introduction  of  foreign  bodies  into  these 
cavities.  They  are  generally  black  and  stiff,  and  are  often  bifur- 
cated at  their  summit,  and  send  off  small  twigs  from  each  of  their 
sides.  They  have  the  same  generative  organs  as  the  hairs  that  are 
observed  on  other  parts  of  the  body.  There  is  distinctly  seen  in 
them  a  thick,  white,  pearly  external  capsule,  as  developed  as  in  the 
hairs  of  the  chain,  which  contains  a  sheath,  directly  enveloping  the 
root  of  the  hair,  surrounded  at  its  upper  part  by  sebaceous  follicles 
infinitely  smaller  than  those  of  the  wings  of  the  nose.  These  hairs 
have  also  internally  a  kind  of  canal  divided  by  septa. 

2065.  In  the  sinuses,  the  pituitary  membrane  is  destitute  of 
follicles,  and  loses  much  of  its  red  colour,  its  vessels  scarcely  appear- 
ing to  contain  any  blood  in  the  ordinary  state.  It  is  there  very 
thin,  especially  in  the  sphenoidal  sinuses  and  ethmoid  cells,  where 
it  resembles  the  arachnoid  membrane  and  has  no  villosities  at  its 
surface.  The  dense  and  fibrous  layer  of  the  periosteum  can  no 
longer  be  observed,  and  its  adhesion  to  the  walls  of  the  sinuses  is 
very  slight. 

2066.  We  have  already  made  known  the  essential  organ  of 
smell,  the  olfactory  nerve  (1609),  which  is  expanded  in  the  pitui- 
tary membrane.  This  membrane  moreover  receives  a  great  num- 
ber of  other  nervous  filaments,  which  are  furnished  by  the  internal 
nasal  nerve  of  the  ophthalmic  (1653),  the  frontal  twig  of  the  same 
trunk  (1651),  the  ganglion  of  Meckel  (1867),  the  great  palatine 
nerve  (1869),  the  Vidian  nerve  (1872),  and  the  anterior  dentar 
twig  of  the  superior  maxillary  (1658). 

2067-  The  arteries  of  the  pituitary  membrane  are  furnished  by 
the  branches  of  the  internal  maxillary  artery  known  under  the 
names    of    spheno-palatine,    infra-orbitar,    upper    alveolar,    pa- 
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latine,  and  pterygo-palatine ;  by  the  supra-orbitar  and  ethmoidal 
branches  of  the  ophthalmic  artery,  the  internal  carotid  artery,  the 
superior  labial  artery,  and  the  dorsal  arteries  of  the  nose.  Its  veins 
are  little  known.  They  appear  in  general  to  follow  the  course  of 
the  arteries.  Some  of  them  unite  with  those  of  the  nose  to  ascend 
by  the  holes  with  which  the  bones  of  that  part  are  perforated  (231) 
towards  the  commencement  of  the  superior  longitudinal  sinus  of 
the  dura  mater  (1573).  The  spheno-palatine  veins  empty  them- 
selves into  the  internal  maxillary  veins.  Some  of  those  of  the 
sphenoidal  sinuses  communicate  with  the  coronary  sinus  of  the  dura 
mater  (1578).  The  others  open  into  the  angular  vein.  All  these 
vessels  creep  almost  naked  at  the  surface  of  the  membrane.  It  is 
also  to  be  remarked  that  they  scarcely  ramify  in  its  fibrous  lamina. 

2068.  The  lymphatic  vessels  of  the  pituitary  membrane  are 
scarcely  known.  Some  principal  trunks  however  have  been  ob- 
served in  it,  which  accompany  the  blood-vessels,  and  go  to  the  ju- 
gular ganglia. 

2069.  Of  the  Nasal  Mucus.  The  olfactory  membrane  is  con- 
stantly covered  with  a  thick,  viscid,  mucilaginous,  inodorous  hu- 
mour, of  variable  colour,  more  commonly  a  little  yellowish,  slight- 
ly salt  to  the  taste,  bland,  and  but  little  soluble  in  water,  even  with 
the  aid  of  heat.  It  forms  a  thick  layer  in  the  places  where  the 
membrane  is  destitute  of  epithelium,  whereas  there  is  much  less  of 
it  where  it  is  protected  by  that  envelope,  as  at  the  entrance  of  the 
nostrils.  This  mucous  is  produced  by  the  follicles  of  the  pituitary 
membrane,  and  varies  in  quantity  in  the  diiferent  circumstances  of 
life. 


ARTICLE  FOURTH. 
OF  THE  TONGUE. 


GENERAL  CONFORMATION. 

2070.  The  Tongue,  a  symmetrical  organ,  chiefly  muscular  and 
possessed  of  great  mobihty,  situated  in  the  interior  of  the  mouth, 
extending  from  the  hyoid  bone  and  epiglottis  to  behind  the  inci- 
sive teeth,  is  the  organ  of  taste.  This  is  not  its  sole  use  however, 
for  it  contributes  moreover  to  the  acts  of  suction,  mastication,  de- 
glutition, pronunciation  and  spitting. 

2071.  The  tongue  varies  much  in  size.  Its  form  is  that  of  a 
pyramid  flattened  from  above  downwards,  rounded  on  its  angles, 
and  terminated  anteriorly  by  a  blunt  point.  There  are  distin- 
guished in  it,  two  surfaces,  two  edges  and  two  extremities. 
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2072.  Upper  Surface  or  Back  of  the  Tongue.  Entirely  free, 
nearly  flat,  and  covered  by  the  mucous  membrane  of  the  mouth,  it 
appears  as  if  divided  into  two  lateral  portions  by  a  slight  and  super- 
ficial groove,  at  the  posterior  extremity  of  which,  near  the  base  of 
the  tongue,  there  occurs  a  considerable  depression,  varying  in  form, 
which  is  named  the  Foramen  caecum  of  the  tongue.  In  some  sub- 
jects, this  hole  is  wanting ;  but  in  others,  it  has  a  depth  of  several 
lines.  It  is  in  its  interior  that  the  excretory  ducts  of  the  mucous 
follicles  placed  in  its  vicinity  terminate.  From  its  sides  proceed 
forwards  two  lines,  varying  in  form,  but  always  diverging  so  as  to 
represent  a  V  with  its  summit  directed  backwards.  These  two 
lines  are  formed  by  mucous  follicles.  The  rest  of  this  surface 
presents  a  great  number  of  papilla,  the  structure  of  which  we  shall 
expose. 

2073.  Inferior  Surface  of  the  Tongue.  It  is  free  and  invest- 
ed by  the  mucous  membrane  of  the  mouth  in  its  anterior  third  and 
on  the  sides ;  but  at  the  middle  and  posteriorly,  it  is  connected 
with  the  lower  maxillary  bone  by  means  of  the  genio-glossi  mus- 
cles, and  to  the  hyoid  bone  by  means  of  the  hyo-glossi.  There  is 
observed  at  its  middle  part  a  longitudinal  groove  which  separates 
two  oblong  prominences,  formed  by  the  lingual  muscles. 

2074.  Edges  of  the  Tongue.  Thick  behind  and  thin  before, 
they  are  rounded  in  their  whole  extent,  and  present  narrow  and 
vertical  striae  above,  which  are  parallel  to  each  other,  and  continu- 
ous with  the  papillae  of  the  dorsal  surface. 

2075.  The  Point  of  the  Tongue.^  or  its  anterior  extremity,  is 
rounded  and  free.  Its  breadth  varies  much  in  different  indivi- 
duals. The  Base  of  the  Tongue.,  or  its  posterior  extremity,  is 
continuous  with  the  epiglottis  and  pillars  of  the  velum  palati. 
From  being  very  thick  at  the  level  of  the  foramen  coecum,  it  be- 
comes gradually  thinner  as  it  approaches  the  hyoid  bone,  so  that 
the  organ  is  thinner  than  anywhere  else  where  it  is  attached  to  that 
bone. 
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2076.  Fleshy  or  Muscular  Portion.  It  forms  the  greater  part 
of  the  organ,  and  is  composed  of  fibres  of  the  stylo-glossi,  hyo- 
glossi  and  genio-glossi  muscles,  which  we  have  already  described,- 
and  of  those  of  the  lingual  muscles  (1015,  et  seq).  All  these  muscles 
have  their  fleshy  fibres  interlaced  in  an  inextricable  manner,  and 
form  at  the  upper  region  of  the  tongue  a  layer  in  which  it  is  impos- 
sible to  discern  them,  and  in  which  there  is  interspersed  a  multitude 
of  small  globules  filled  with  an  almost  fluid  fat,  placed  very  close 
upon  each  other,  which  gives  them  a  flattened  form,  and  so  much 
the  less  red  the  nearer  they  approach  to  the  back  of  the  organ.  On 
the  sides  of  the  tongue,  however,  there  is  still  pretty  easily  distin-* 
guished  an  inferior  longitudinal  muscular  plane,  formed  by  the  lin- 
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guales  and  stylo-glossi  muscles,  and  another  plane  lying  above  the 
latter,  with  transverse  fibres,  formed  by  the  genio-glossi,  and  sur- 
rounded by  the  proper  tissue  of  the  tongue. 

2077-  ^t  tlie  centre  of  this  fleshy  tissue,  and  in  the  direction  of 
the  median  hne,  there  occurs  ajibt'o-cartilaginous  lamina  or  sep- 
tum, of  a  whitish  colovir,  stronger  behind  than  before,  having  its 
upper  edge  concealed  in  the  substance  of  the  organ,  at  a  consider- 
able distance  from  the  mucous  membrane,  and  the  lower  free  in 
the  interval  of  the  genio-glossi  muscles.  This  septum  is  continu- 
ed posteriorly  as  far  as  the  body  of  the  hyoid  bone,  and  by  its  two 
lateral  surfaces  gives  attachment  to  a  great  number  of  muscular 
fibres. 

2078.  Mucous  Membrane.  After  leaving  the  posterior  part  of 
the  lower  alveolar  arch,  and  covering  the  sublingual  glands,  the 
mucous  membrane  which  lines  the  whole  interior  of  the  mouth 
goes  to  the  under  surface  of  the  tongue,  forming  opposite  the  sym- 
physis of  the  jaw  (249),  a  fold  of  greater  or  less  extent,  covering, 
the  origin  of  the  genio-glossi  muscles,  which  is  named  the  Frcenutn 
Linguae.  It  prolongs  itself  nearly  to  the  point  of  the  tongue,  and 
allows  the  ranine  veins  to  be  seen  on  its  sides.  This  fold  is  accom- 
panied on  either  side  with  two  denticulated  fringes,  similar  to  many 
other  membraneous  fringes  which  occur  in  different  parts  of  the 
body.  The  mucous  membrane  then  extends  on  each  side  beneath 
the  tongue,  and  ascends  upon  its  edges  to  pass  over  its  upper  sur- 
face as  far  as  the  epiglottis,  where  it  forms  three  new  folds,  of 
which  we  have  already  spoken  (1487). 

2079.  So  long  as  it  occupies  the  under  surface  of  the  tongue 
the  mucous  membrane  presents  nothing  remarkable  in  its  organiza- 
tion. It  is  very  different,  however,  on  the  dorsal  surface  of  the 
organ.  There  it  presents  a  thin  and  very  distinct  epidermis,  un- 
der which  is  a  layer  formed  by  the  intertexture  of  thousands  of  ves- 
sels, which  surround,  like  a  net-work,  the  extremities  of  the  nerves 
and  the  mucous  foUicles,  and  give  the  tongue  the  red  colour 
peculiar  to  it.  Below  this  vascular  layer  is  the  chorion  of  the 
membrane,  remarkable  for  its  thickness  and  its  adhesion  to  the 
muscular  body,  with  which  it  seems  to  be  incorporated,  and  to 
which  it  affords  a  great  many  points  of  attachment. 

2080.  At  the  upper  surface  of  the  tongue,  the  mucous  mem- 
brane appears  moreover  rendered  rough  and  uneven  by  the  exist- 
ence of  a  great  number  of  eminences  differing  in  their  form  and 
nature.  These  are  the  PapillcB,  and  are  distinguished  into  three 
kinds. 

1.  Lenticular  PapillcE.  Their  number  varies  from  nine  to  fif- 
teen. They  are  disposed,  only  at  the  base  of  the  tongue,  in  two 
oblique  lines  in  the  form  of  the  letter  V,  and  meeting  under  an 
angle  at  the  foramen  coecum  (2072).  They  always  project  con- 
siderably, and  are  of  a  very  irregular  form,  generally  spherical  or 
oval.  They  are  nothing  else  than  mucous  follicles  like  those  of 
tlie  velum  palati,  lips,  &c.,  and  which  open  upon  the  tongue  by 
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rery  perceptible  orifices,  either  superficially,  or  at  the  bottom  of  a 
small  depression.  They  receive  many  filaments  of  the  glosso- 
pharyngeal nerves,  and  are  situated  above  the  entrance  of  the  lat- 
ter into  the  tongue. 

2.  Fungiform  Papillce.  Their  number  is  indeterminate,  but 
always  greater  than  that  of  the  preceding.  They  are  irregularly 
disseminated  near  the  edges  and  point  of  the  tongue,  and  present 
a  rounded  and  flattened  head,  supported  upon  a  short  and  narrow 
pedicle..  Their  colour  is  whitish.  Their  true  nature  is  not 
known. 

3.  Conical  Fapillce.  These  are  the  most  numerous  of  all. — 
They  occupy  the  space  comprised  between  the  lenticular  papillae, 
and  the  edges  and  point  of  the  tongue.  Their  arrangement  is 
more  regular  behind  than  before.  They  resemble  small  cones, 
attached  to  the  tongue  by  their  base,  and  free  at  the  summit.  The 
posterior  are  larger  and  vertical.  The  anterior,  which  are  smaller, 
are  a  little  inclined,  and  have  a  more  mobile  summit.  Those 
which  are  placed  upon  the  fore  part  of  the  edges  of  the  organ  are 
fihform.  They  appear  produced  by  the  expansion  of  the  filaments 
of  the  lingual  nerve  (1668),  and  are  enveloped  by  a  very  apparent 
vascular  lace-work.  They  lie  close  upon  each  other,  but  frequent- 
ly leave,  from  space  to  space,  intervals  in  the  form  of  irregular 
clefts,  which  are  more  frequent  anteriorly  than  posteriorly. 

2081.  The  nerves  of  the  tongue  are  furnished  by  the  inferior 
maxillary  (1666),  glosso-pharyngeal  (1698),  and  hypo-glossal 
(I723),  nerves^  The  filaments  of  the  two  latter  belong  especially 
to  its  muscles  or  mucous  follicles.  The  first  is  distributed  to  the 
mucous  membrane,  and  to  the  conical  papillae  in  particular. 

2082.  The  arteries  of  the  tongue  are  furnished  by  the  lingual 
branches  of  the  external  carotid  arteries,  and  by  the  palatine  and 
tonsillar  twigs  of  the  labial.  Its  veins  are  the  superficial  lingual, 
ranine,  lingual,  and  submental.  They  open  into  those  of  the  pha- 
rynx and  larynx.  Its  lymphatic  vessels  go  to  the  ganglia  situated 
on  the  edge  of  the  hyoglossi  muscles. 

2083.  Under  the  mucous  membrane,  there  scarcely  occurs  any 
cellular  tissue,  unless  it  be  beyond  the  foramen  coecum,  between 
the  fleshy  fibres  and  the  glosso-epiglotic  folds  (1487),  ""'here  a 
thick,  membraniforra  layer  of  it  is  seen,  which  never  contains  fat, 
and  is  fixed  upon  the  concavity  of  the  hyoidbone.  It  is  about  an 
inch  in  length,  and  receives  anteriorly  some  fibres  of  the  genio- 
glossi  muscles  and  of  the  base  of  the  tongue. 

Between  the  fleshy  fibres  of  the  tongue,  there  is  besides  found  a 
very  fine  fat,  more  abundant  posteriorly  than  before,  and  which 
does  not  appear  to  be  enveloped  by  any  tissue. 

2084.  Behind  each  of  the  fringes  formed  under  the  tongue  by 
the  mucuous  membrane,  there  is  perceived  a  glandular,  amygda- 
loidal  granular  mass,  of  a  reddish- gray  colour,  traversed  by  a  great 
quantity  of  blood-vessels,  and  by  filaments  of  the  lingual  nerve  of 
the  inferior  maxillarv. 
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ARTICLE  FIFTH. 
OF  THE  SKIN. 

2085.  The  Ski7i  constitutes  the  general  envelope  of  the  body, 
under  the  form  of  a  dense,  compact,  firm  membrane,  of  consider- 
able thickness,  very  flexible,  very  extensible,  possessed  of  great 
sensibility,  exposed  to  the  immediate  contact  of  the  air,  and  conti- 
nuous with  the  mucous  membranes  opposite  the  eyes,  nostrils, 
ears,  mouth,  anus,  and  genital  organs,  by  orifices  of  greater  or 
less  size,  but  always  furnished  with  more  or  less  strong  and  appa- 
rent hairs. 

2086.  The  outer  surface  of  the  skin  is  surmounted  by  a  great 
number  of  small  eminences  resembling  papillae,  and  furrowed  with 
a  multitude  of  wrinkles,  some  depending  upon  the  action  of  mus- 
cles, as  on  the  forehead  and  eyebrows,  in  the  palm  of  the  hand  and 
the  sole  of  the  foot ;  others  produced  by  the  rows  of  papillae,  as  at 
the  extremities  of  the  fingers  and  toes,  or  by  the  presence  of  an 
articulation ;  or,  lastly,  by  a  particular  disposition  of  the  cellular 
tissue,  as  in  the  neck. 

This  surface  is  covered  with  hairs  which  vary  according  to  the 
regions  which  they  occupy,  and  which  do  not  exist  at  all  the  pe- 
riods of  life.  It  presents  moreover  a  multitude  of  pores,  which 
are  the  excretory  orifices  of  sebaceous  follicles. 

2087-  The  colour  of  the  skin  is  not  the  same  in  the  diff'erent 
nations  distributed  over  the  globe,  and  even  varies  in  individuals. 
It  is  black  in  the  negro,  copper-coloured  in  the  American,  tawny 
in  the  Arab,  white  in  the  European.  In  general,  also,  this  mem- 
brane is  finer  and  whiter  in  women  and  children,  than  in  adults 
and  men.     In  old  people,  it  becomes  dry  and  shrivelled. 

2088.  The  imier  surface  of  the  skin  is  connected  with  the  dif- 
ferent parts  which  it  covers  by  a  cellular  tissue,  the  nature  and 
disposition  of  which  are  not  the  same  in  the  whole  extent  of  the 
body.  It  is  in  general  filled  with  adipose  vesicles  (781)  ;  but, 
in  some  parts,  absolutely  destitute  of  them,  as  in  the  eyelids, 
scrotum,  penis,  &c.  The  adhesion  of  the  skin  to  the  subjacent 
organs  is  subject  to  similar  variations,  being  frequently  slight,  as 
in  the  neck  and  belly,  while  at  other  times  this  membrane  fur- 
nishes points  of  attachment  to  muscles,  as  on  the  forehead,  and 
eyebrow,  and  in  the  palm  of  the  hand. 

2089.  The  skin  is  composed  of  three  very  distinct  layers,  the 
dermis  or  chorion^  the  rete  mucosum,  and  the  epidermis  or  cm- 
tide. 
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OF  THE  DERMIS.  * 

2090.  This  is  the  thickest  part  of  the  skin.  It  is  of  a  white 
colour,  and  possesses  great  strength.  It  rests  above  the  adipose 
cellular  tissue,  and  is  composed  of  a  cellulo-fibrous  base,  arteries, 
veins,  and  nerves,  intermingled  in  an  inextricable  manner.  The  tis- 
sue which  results  from  this  intermixture  is  firmer  and  denser  exter- 
nally, softer  and  looser  internally. 

The  thickness  of  the  dermis  varies  according  to  the  regions  of 
the  body,  the  age,  and  sex.  In  all  the  posterior  part  of  the  trunk, 
it  has  nearly  double  the  thickness  that  it  presents  at  its  anterior 
part.  On  the  mammae,  penis,  scrotum,  and  labia  pudendi,  it  is 
remarkable  for  its  thinness.  Its  inner  surface  is  distinguished 
from  the  cellular  tissue  only  by  a  difference  of  density.  Along  the 
whole  median  line,  excepting  on  the  fore  part  of  the  neck,  its  ad- 
hesion is  pretty  firm,  although  less  intimate  than  on  the  palm  of 
the  hand  or  on  the  sole  of  the  foot.  The  inner  surface  also  pre- 
sents apertures  by  which  hairs  introduce  themselves  into  the  der- 
mis to  pass  through  it.  They  are  nearly  a  third  of  a  line  in  dia- 
meter, and  are  more  or  less  numerous.  In  the  adult  there  are  com- 
monly about  a  hundred  of  them  in  the  square  inch  on  the  thigh, 
and  two  hundred  on  the  arm. 

The  outer  surface  of  the  dermis,  which  is  very  vascular,  is  co- 
vered with  more  or  less  distinct  prominences,  named  Papillcs, 
which  contain  numerous  nerves  and  vessels,  the  latter  of  which 
have  an  erectile  disposition. 


OF  THE  RETE  MUCOSUM. 

2091.  The  7'efe  mucosum,  which  is  situated  between  the  dermis 
and  epidermis,  is  a  spongy  membrane,  consisting  of  three  very  dis- 
tinct layers,  which  aire  from  within  outwards  :  1°,  a  white  tissue  ; 
2°,  an  assemblage  of  small  granulations  ;  3°,  another  white  tissue. 

2092.  The  First  Layer'  rests  upon  the  vascular  surface  of  the 
dermis,  and  its  outer  surface  presents  the  same  eminences  and  de- 
pressions that  are  observed  on  the  epidermis. 

2093.  The  Second  Layer  is  charged  with  colouring  matter 
which  is  brown  in  the  Negro,  and  of  an  opaque  white  in  the  Euro- 
pean. 

2094.  The  Third  Layer  is  white,  and  of  extreme  tenuity.  It 
forms  a  general  membraneous  envelope,  perforated  by  the  hairs, 
and  adhering  to  the  epidermis. 

*  AigMK,  Xm/«!/  of  tlic  Greeks. 
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OF  THE  EPIDERMIS  Oil  CUTICLE. 

2095.  This  is  a  dense  impermeable  envelope,  entirely  superficial, 
and  separated  from  the  dermis  by  the  rete  mucosum,  to  the  third 
layer  of  which  it  adheres  by  its  inner  surface.  The  epidermis  is  of 
variable  thickness,  and  in  some  places  appears  formed  of  several 
superimposed  layers.  It  is  it  that  presents  all  the  wrinkles  and 
furrows  of  which  we  have  spoken  in  describing  the  outer  surface  of 
the  skin.  It  is  thin  and  transparent,  and  is  not  altered  by  exposure 
to  the  air.  Its  tissue  is  firm  and  close ;  but  its  intimate  structure 
is  yet  little  known.     No  nerves  or  blood  vessels  are  found  in  it. 

2096.  The  arteries  of  the  skin  come  by  numerous  and  short  ra- 
mifications from  several  trunks  concealed  in  the  substance  of  the 
muscles  or  in  their  interstices.  They  first  divide  and  anastomose 
in  the  subcutaneous  cellular  tissue,  and  then  penetrate  into  the 
dermis,  whence  issue,  moreover,  the  radicles  of  the  veins  of  the 
skin,  which  are  less  known  than  its  arteries,  and  probably  also 
lymphatic  vessels.  All  these  vessels,  therefore,  form  above  the 
dermis  a  layer  of  which  we  have  spoken,  and  in  which  their  tenui- 
ty is  so  great  that  several  may  be  injured  at  once  by  the  point  of  a 
needle. 

2097-  The  nerves  of  the  skin  are  very  numerous  and  very  slen- 
der, and  cannot  be  traced  beyond  the  dermis.  It  is  not  known 
how  they  terminate,  although  they  are  supposed  to  constitute  the 
papillae. 

2098.  In  the  whole  extent  of  the  skin,  excepting  on  the  palms 
and  soles,  there  occur  a  multitude  of  sebaceous  follicles  which  pour 
upon  its  surface  an  unctuous  fluid  which  keeps  up  its  flexibility, 
and  protects  it  against  the  action  of  external  bodies.  Their  ex- 
istence is  always  connected  with  that  of  the  hairs,  so  that  the  places 
which  present  most  of  the  latter,  such  as  the  skull,  the  pubes,  the 
axillae,  &c.  are  also  those  in  which  there  occurs  the  greatest  quan- 
tity of  those  follicles,  of  which  some  are  isolated,  more  voluminous, 
utricular,  and  have  a  very  short  excretory  duct,  while  the  others 
are  much  smaller,  and  agglomerated  into  a  crown  in  the  capsule  in 
which  the  root  of  each  hair  is  contained. 


OF  THE  APPENDAGES  OF  THE  SKIN. 

2099-  The  Hairs,  (pili,  crines,)  are  filaments  of  a  horny  struc- 
ture connected  by  one  extremity  to  the  skin,  and  free  at  the  other ; 
the  attached  extremity  is  fixed  into  a  follicular  depression  of  the 
skin  called  the  bzilb,  which  seems  to  be  formed  by  a  reflection  of 
the  dermis  and  rete  mucosum.  From  the  bottom  of  the  cavity  of 
the  bulb  there  projects  a  conical  vascular  papilla  from  which  the 
hair  grows. 


OF    THE    APPENDAGES    OF   THE    SKIN.  593 

The  epidermis  towards  the  orifice  of  the  bulb  is  reflected  on  the 
hair,  and  is  incorporated  with  its  external  surface. 

2100.  The  nails,  (ungues),  are  those  horny  lamina3  cover- 
ing the  backs  of  the  extremities  of  the  fingers  and  toes.  A 
nail  is  divided  into  the  root,  body,  and  free  extremity :  the  root 
which  is  soft  and  white,  is  the  posterior  extremity  of  the  nail,  and 
is  fixed  into  a  groove  of  the  dermis  ;  the  body  is  the  next  part : 
by  its  inner  surface  it  is  intimately  joined  to  the  dermis,  which,  (ex- 
cept in  the  toes,  where  there  are  irregular  papillae),  here  presents 
longitudinal  papillae  separated  by  grooves  into  which  a  series  of 
corresponding  laminae,  found  on  the  inner  surfxce  of  the  body  of 
the  nail,  are  received  ;  viewed  externally,  the  posterior  part  of  the 
body  of  the  nail  is  white  and  of  a  semi-lunar  form,  whence  called 
lunula,  the  rest  appears  of  a  reddish  colour,  which  is  owing  to  this 
part  of  the  nail's  being  transparent,  and  the  dermis  underneath  very 
vascular ;  the  free  extremity  of  the  nail  is  that  part  which  projects 
over  the  finger  or  toe. 

The  epidermis  at  the  root  of  the  nail  passes  in  towards  the 
groove  of  the  dermis  into  which  the  root  of  the  nail  is  inserted,  but 
is  soon  reflected  on  the  surface  of  the  nail  with  which  it  is  incor- 
porated ;  at  the  point  of  the  finger  or  toe,  likewise,  the  epidermis 
covering  the  skin  under  the  free  part  of  the  nail,  is  reflected  from 
the  former  to  the  inner  surface  of  the  latter,  with  which  it  is  con- 
founded. 


2q, 
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CLASS  SECOND. 

ORGANS  OF  THE  NUTRITIVE  FUNCTIONS. 


ARTICLE  FIRST. 
ORGANS  OF  DIGESTION. 


OF  THE  MOUTH,  PHARYNX,  AND  CESOPHAGUS,  OR  OF  THE 
ORGANS  OF  MASTICATION  AND  DEGLUTITION. 

Of  the  Mouth,'' 

2101.  The  Mouth  (jOs)  is  a  nearly  oval  cavity,  comprised  be- 
tween the  two  jaws,  bounded  laterally  by  the  cheeks,  anteriorly  by 
the  lips,  posteriorly  by  the  velum  palati  and  the  pharynx,  above 
by  the  arch  of  the  palate,  and  below  by  the  tongue.  Its  direction  is 
horizontal.  Its  vertical  diameter  is  liable  to  the  greatest  variations, 
on  account  of  the  motions  of  the  lower  jaw  ;  the  antero-posterior  is 
more  fixed,  and  only  varies  by  the  motions  of  the  lips;  the  transverse 
is  in  the  same  condition,  being  limited  by  the  cheeks.  All  these  dia- 
meters, moreover,  present  numerous  individual  differences.  The 
"walls  of  the  mouth  and  the  various  organs  which  it  contains,  are 
invested  by  a  common  mucous  membrane. 


OF  THE  COUKSE  OF  THE  MUCOUS  MEMBRANE  OF  THE  MOUTH. 

2102.  Inferiorly  it  commences  on  the  free  edge  of  the  under  lip, 
of  which  it  lines  the  posterior  surface,  to  be  afterwards  reflected 
upon  the  body  of  the  maxillary  bone ;  there  it  forms  opposite  the 
symphysis  of  the  chin,  a  fold,  more  developed  below  than  above, 
named  the  Frcenum  of  the  under  lip,  which  is  lost  insensibly 
upon  the  lip.  The  membrane  then  sends  into  each  alveolus  a  pro- 
longation which  strengthens  the  insertion  of  the  roots  of  the  teeth, 
and  is  continuous  with  a  membraneous  lamina  which  lines  these 
cavities.     From  thence  it  proceeds  over  the  posterior  surface  of  the 
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body  of  the  inferior  maxillary  bone,  forms  opposite  the  symphysis, 
the  FroRimm  of  the  tongue  (2078),  covers,  as  we  have  said,  the 
whole  surface  of  that  organ,  gains  the  epiglottis,  and  is  continued 
into  the  mucous  membrane  of  the  larynx  (1.487)5  and  that  of  the 
pharynx. 

2103.  Superiorly  it  commences  on  the  free  edge  of  the  upper 
lip,  forms  between  it  and  the  superior  maxillary  bones  a  frcenum 
similar  to  that  of  the  lower  lip,  gains  the  upper  alveolar  arch,  sends 
prolongations  into  the  corresponding  alveoli,  passes  to  the  vault  of 
the  palate,  of  which  it  closes  the  anterior  and  the  two  posterior 
foramina,  receives  the  nerves  and  vessels  which  pass  through  them, 
and  is  reflected  over  the  fore  part  of  the  velum  palati,  on  the 
free  edge  of  which  it  is  continuous  with  the  pituitary  membrane 
(2058). 

2104.  On  either  side,  this  membrane,  proceeding  from  the  com- 
missure of  the  lips,  lines  the  cheeks,  at  the  middle  of  which  it  pre- 
sents the  orifice  of  the  parotid  duct,  and  proceeds  over  the  branches 
of  the  inferior  maxillary  bone,  forming  a  vertical  fold  opposite  their 
anterior  edge.  At  the  backmost  part,  it  turns  over  the  constrictor 
isthmi  faucium  (1051)  and  palato-pharyngeus  muscles  (1048), 
to  form  the  pillars  of  the  velum  palati,  between  which  it  covers  the 
tonsils.  Beyond  this,  it  is  continuous  with  the  membrane  of  the 
pharynx. 

2105.  The  mucous  membrane  of  the  mouth  presents  numerous 
variations  of  structure,  according  to  the  region  of  the  cavity  in 
which  it  is  examined ;  there  may,  however,  be  assigned  it  as  a  ge- 
neral character,  that  it  contains  in  its  substance  a  great  quantity  of 
raucous  follicles,  which  even  seem  to  form  a  particular  membrane- 
ous layer  in  some  places,  and  that  it  is  covered  by  a  very  distinct 
epithelium. 


OF  THE  LIPS,  AND  ANTERIOR  APERTURE  OF  THE  MOUTH. 

2106.  The  Li'ps  (^Lahia)  are  two  moveable  veils,  composed 
of  various  muscular  bundles,  interspersed  with  nerves  and  vessels, 
and  covered  by  the  skin  and  common  mucous  membrane  of  the 
mouth,  which  terminate  that  cavity  anteriorly,  and  are  subservient 
to  the  mastication  of  the  food,  and  the  pronunciation  of  words. 
The  lips,  which  are  distinguished  into  upper  and  under,  are  placed 
before  each  of  the  maxillse,  and  have  a  thickness  subject  to  numer- 
ous individual  variations,  but  peculiarly  great  in  the  negro.  Be- 
tween them  is  a  transverse  slit,  which  is  the  anterior  aperture  of 
the  mouth. 

The  upper  lip,  which  is  generally  a  little  more  advanced  than 
the  other,  presents  anteriorly  and  in  the  middle,  a  vertical  groove, 
rather  broad  bvit  shallow,  which  seems  to  be  continuous  with  the 
septum  of  the  nose  (2046).  Posteriorly,  it  is  covered  by  the  mu- 
cous membrane,  which   there   forms  a  particular  fold.     Its  free 
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edge,  which  is  directed  downwards,  is  rounded  and  covered  witfi 
a  very  thin  red  pellicle,  on  which  are  observed  some  wrinkles  di- 
rected across  the  lips,  and  a  very  distinct  epithelium.  At  the  mid- 
dle part  of  this  edge  there  exists  a  small  prominence,  limited  later- 
ally by  two  depressions  which  are  more  or  less  distinct  according 
to  the  subject. 

The  under  lip  presents,  anteriorly  and  in  the  median  line,  a 
very  slight  vertical  prominence,  and  a  transverse  depression  of  con- 
siderable extent,  which  separates  it  from  the  chin.  Posteriorly,  it 
is  covered  by  the  mucous  membrane  of  the  mouth,  which  forms  a 
bridle  for  it  much  shorter  than  that  of  the  upper.  Its  free  edge 
is  also  larger  than  that  of  the  upper  lip ;  it  is  directed  upwards, 
depressed  in  the  middle,  somewhat  prominent  on  either  side,  and  in 
other  respects  precisely  similar  to  the  upper. 

The  under  lip  has  less  vertical  extent  than  the  upper.  Both  are 
laterally  united  by  means  of  two  acute  angles,  which  are  called  their 
commissures.  These  commissures,  which  are  a  little  depressed, 
present  no  trace  of  fibrous  tissue,  and  are  entirely  fleshy. 

2107.  Skin  of  the  Lips.  The  skin  which  covers  the  lips  differs 
in  nothing  from  that  which  is  met  with  in  the  other  parts  of  the 
body  ;  only  it  is  much  thinner  and  more  delicate.  The  cellular 
tissue  which  connects  it  with  the  subjacent  parts  contains  no  fat. 
In  the  adult  male  it  is  covered  with  a  greater  or  less  quantity  of 
hair ;  in  the  female  it  does  not  present  the  same  disposition,  ex- 
cepting in  some  rare  instances.  On  the  upper  lip,  these  hairs  are 
very  numerous,  and  form  two  oblique  rows,  meeting  under  the 
nose,  and  prolonged  as  far  as  the  commissures  ;  these  are  what  are 
called  the  moustaches.  On  the  under  lip  they  are  not  so  thick,  and 
form  part  of  the  beard,  properly  so  called.  They  are  especially  nu- 
merous in  the  depression  which  separates  it  from  the  chin. 

2108.  Muscular  layer  of  the  lips.  This  has  been  already  des- 
cribed. It  is  formed,  on  either  side:  in  the  upper  lip,  by  the  leva- 
tor labii  superioris  alseque  nasi,  levator  proprius,  zygomaticus 
minor,  and  depressor  alve  nasi ;  in  the  under  lip,  by  the  quadratus 
and  levator  menti ;  in  the  commissures,  by  the  buccinator,  trian- 
gularis, levator  anguli  oris,  and  zygomaticus  major;  lastly,  their 
free  edge  is  especially  constitiited  by  the  orbicularis  oris. 

2109.  Mttcous  layer  of  the  lips.  Here  the  mucous  membrane 
is  remarkable  for  its  redness,  the  small  number  of  villosities  which 
appear  upon  its  surface,  and  its  very  distinct  epithelium.  Between 
it  and  the  muscular  layer,  there  occurs  a  multitude  of  large  mucous 
follicles,  rounded  and  prominent,  mostly  separated  from  each  other, 
and  opening  by  a  very  distinct  orifice  upon  the  posterior  surface  of 
the  lips.     They  are  commonly  named  labial  glands. 

2110.  The  arteries  of  the  lips  are  all  furnished  by  the  external 
carotid,  and  in  particular  by  its  facial,  submental,  mental,  buccal, 
infra-orbitar,  alveolar,  and  transverse  branches.  The  veins  cor- 
respond to  them,  and  open  into  the  two  jugular  veins.  Their  lym- 
phatic vessels   descend   towards  the   ganglia  which   are  situated 
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beneath  the  chin,  in  the  course  of  the  submental  artery.  Their 
nerves  are  supphed  by  the  infra-orbitar  (1659),  mental  (1669)  and 
facial  (1684)  nerves. 


OF  THE  VELUM  PALATI  AND  POSTEKIOIi  APERTURE  OF  THE 

MOUTH. 

2111.  The  Velum  palafi  is  a  soft,  broad,  thick,  mobile  partition, 
appended  to  the  extremity  of  the  vault  of  the  palate,  and  separat- 
ing the  mouth  from  the  pharynx.  Its  form  is  nearly  quadrilateral. 
Its  two  surfaces,  the  anterior  and  posterior^  are  smooth,  and  pre- 
sent nothing  remarkable,  unless  it  be  the  anterior,  which  oifers  at 
its  middle  part  a  small  prominence  formed  by  the  azygos  uvulae 
muscle  (104'7)-  Their  direction  varies  according  to  the  motions 
performed  by  the  velum  palati.  Its  upper  edge  is  very  thick  and 
fixed  to  the  vault  of  the  palate ;  the  lower  edge  is  free  and  floating 
above  the  base  of  the  tongue.  It  presents  at  its  middle  part  an 
appendage  or  prolongation  named  the  Uvula. 

The  uvula  is  of  a  conical  form,  and  varies  in  size  in  different 
subjects.  It  forms  the  inferior  edge  of  the  velum  palati  into  a 
double  arch,  terminated  on  each  side  by  two  pillars  which  are  con- 
tinuous with  the  tongue  and  the  pharynx. 

These  pillars  of  the  velum  palati  are  placed  the  one  before  the 
other,  and  separated  by  a  triangular  space  in  which  are  lodged  the 
tonsils ;  they  are  united  above  but  diverge  below.  The  anterior 
is  oblique,  and  contains  in  its  substance  the  constrictor  isthmi  fau- 
cium  muscle.  The  posterior  is  nearly  vertical,  and  formed  by  a 
portion  of  the  palato-pharyngeus  muscle  internally. 

2112.  Mucous  Layer  of  the  Velum  Palati.  It  forms  a  kind 
of  duplicature  in  which  is  contained  the  muscular  layer,  and  is  con- 
tinued anteriorly  into  the  membrane  of  the  mouth,  and  posteriorly 
into  those  of  the  nasal  fossse,  so  that  the  palatine  and  pituitary 
membranes  unite  upon  the  free  edge  of  the  velum  palati.  The 
anterior  lamina  of  this  layer  is  less  red  than  the  posterior,  and 
covers  a  multitude  of  mucous  follicles,  which  are  extended  over  the 
fore  part  of  the  muscles,  and  are  so  close  as  to  be  in  contact  with 
each  other  ;  they  form  of  themselves  nearly  the  whole  thickness  of 
the  uvula.  They  are  yellowish,  rounded,  and  compressed ;  their 
excretory  orifice  is  not  easily  perceptible.  These  follicles  are 
much  less  numerous,  and  of  smaller  size,  under  the  posterior  la- 
mina. 

2113.  Muscular  Layer.  The  muscles  of  which  it  is  formed 
have  already  been  described.  They  are  the  levator  palati  mollis, 
and  circumflexus  palati,  (1041),  the  constrictor  isthmi  faucium 
(1051),  the  palato-pharyngeus  (1048),  and  the  azygos  vivulse 
(1047). 

2114.  The  arteries  of  the  palate  are  furnished  by  the  internal 
maxillary,  labial  and  superior  pharyngeal  arteries.     Its  veins  unite 
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with  those  of  the  tongue  and  pharynx,  and  open  into  the  jugular 
vein.  Its  nerves  are  furnished  by  MeckeFs  ganghon,  and  come 
from  the  palatine  twigs  (1869).  The  glosso-pharyngeal  nerve  also 
furnishes  some  filaments  to  it  (1698). 

2115.  Beneath  the  velum  palati  is  the  posterior  aperture  of  the 
mouth,  the  form  of  which  is  nearly  quadrilateral ;  it  is  limited  by 
the  base  of  the  tongue,  the  velum  and  arch  of  the  palate,  and  the 
lateral  pillars  of  the  velum,  as  well  as  the  tonsils.  Its  size  is  in  no 
case  equal  to  that  of  the  anterior  aperture.  It  is  however  subject 
to  vary,  but  only  from  above  downwards,  for  on  the  sides  it  is  li- 
mited by  the  pterygoid  processes,  which  are  incapable  of  motion. 


OF  THE  TONSILS. 

2116.  The  To7isils  (Toiisillce  seu  AmygdalcB)  are  bodies  lodged 
between  the  pillars  of  the  velum  palati,  the  form  of  which  has  been 
compared  to  that  of  an  almond  invested  with  its  woody  covering. 
Their  size  varies  in  different  subjects,  which  is  also  the  case  with 
their  figure.  They  represent  an  ovoid,  of  which  the  large  eootre- 
mity,  directed  upwards,  corresponds  to  the  point  at  which  the 
pillars  of  the  velum  meet,  while  the  small  eoctremity^  which  looks 
downwards,  rests  upon  the  base  of  the  tongue.  Their  external 
surface  adheres  to  the  constrictor  pharyngis  superior  muscle.  The 
internal^  which  is  convex  and  free,  projects  more  or  less,  and  con- 
stitutes the  sides  of  the  isthmus  of  the  fauces.  Their  anterior  edge 
is  applied  against  the  constrictor  isthmi  faucium  muscle,  and  the 
posterior  against  the  palato-pharyngeus. 

2117.  The  tonsils  seem  to  be  continuous  with  the  mucous  folli- 
cles of  the  base  of  the  tongue  (2080,1°),  and  are  divided  into  several 
lobes,  sometimes  continuous  with  and  sometimes  separated  from, 
each  other.  They  have  a  grayish  colour,  more  or  less  tinged  with 
red,  and  appear  formed  by  a  pulpy  tissue  resembling  that  of  those 
foUicles.  They  are  filled  internally  by  cellules  which  manifestly  open 
on  their  inner  surface,  where  their  orifices,  which  are  very  large, 
are  distinctly  seen.  These  cellules,  which  vary  much  in  their  form 
and  disposition,  are  larger  above  than  below.  They  communicate 
most  commonly  with  each  other,  but  are  also  sometimes  isolated. 
The  mucous  membrane  of  the  mouth  introduces  itself  into  them 
and  lines  their  wall.  In  their  bottom,  excretory  ducts  are  observed 
to  open  from  a  mass  of  follicles,  forming  the  substance  of  the  tonsil 
externally. 

2118.  The  arteries  of  the  tonsils  come  from  the  lingual,  inferior, 
palatine,  and  internal  maxillary  arteries.  Their  nerves  are  furnish- 
ed by  the  Circulus  tonsillaris,  which  is  formed  by  the  lingual  and 
glosso-pharyngeal  nerves,  (1698).  The  nature  of  the  fluid  sepa- 
rated by  these  organs  is  still  unknown,  although  it  appears  analo- 
gous to  the  other  mucous  humours.  The  cellules  of  which  we 
have  spoken  form  reservoirs  for  it. 
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OF   THE  CHEEKS. 

2119.  The  Cheeks  {Genes)  form  the  lateral  walls  of  the  mouth. 
Externally  they  have  no  precise  limits  ;  above,  they  are  continuous 
with  the  prominence  of  the  cheek  and  the  lower  eyelid ;  below, 
they  descend  as  far  as  the  base  of  the  jaw ;  and,  anteriorly,  termi- 
nate at  the  wings  of  the  nose  and  the  parotid  gland.  Internally 
they  are  distinctly  limited,  above  and  below,  by  replications  of  the 
mucous  membrane  of  the  mouth,  which  leaves  them  to  gain  the 
maxillary  bones ;  posteriorly,  by  the  anterior  pillars  of  the  velum 
palati ;  and,  anteriorly,  by  the  commissure  of  the  Ups. 

Their  thickness  varies  much  according  to  the  condition  of  the 
individual.  Pretty  frequently,  they  form  a  projection  outwards, 
and  sometimes  they  seem  to  fall  in  towards  the  mouth. 

2120.  Sk'i7i  of'  tlie  Cheeks.  The  skin  which  covers  the  cheeks 
is  very  delicate,  and,  in  the  adult  male,  is  covered  with  a  great 
quantity  of  hair,  which  partly  constitutes  the  Beard.  We  ob- 
serve, however,  that  this  hair  does  not  exist  in  its  middle  region, 
so  that  there  it  is  perfectly  bare.  It  also  appears  in  this  place  to 
contain  a  great  quantity  of  blood-vessels,  and  is  generally  more 
coloured  than  elsewhere.  It  is  commonly  separated  from  the  buc- 
cinator muscle  by  a  great  quantity  of  fat,  which  even  frequently 
forms  an  isolated  mass. 

In  old  people  and  valetudinarians,  the  cheeks  are  frequently 
furrowed  with  wrinkles,  which  do  not  exist  in  young  subjects  or 
persons  in  good  health. 

2121.  Muscular  Layer.  It  is  composed  of  the  buccinator, 
masseter,  zygomaticus  major  and  minor,  and  a  portion  of  the  pla- 
tysma  myoides.  Between  the  zygomaticus  major  and  the  buccin- 
ator, there  also  occurs  a  great  quantity  of  soft  and  yellowish  fat, 
contained  in  a  very  loose  cellular  tissue. 

2122.  Mucous  Layer.  Here  the  common  membrane  is  thin-^ 
ner  than  in  the  other  parts  of  the  mouth.  It  covers  a  great  num- 
ber of  follicles,  which  are  commonly  named  Buccal  Glands.  They 
have  the  greatest  resemblance  to  those  of  the  lips  (2109).  Their 
orifices  are  irregularly  dispersed  over  the  inner  surface  of  the 
cheek,  and  easily  distinguished  from  that  of  the  parotid  duct, 
which  is  marked  by  a  particular  prominence  at  the  middle  of  this 
region,  near  the  third  molar  tooth  of  the  upper  jaw. 

At  the  back  part,  between  the  masseter  and  buccinator  muscles, 
are  two  small  bodies  formed  of  the  assemblage  of  several  of  these 
follicles.  They  are  designated  by  the  name  of  Molar  Glands^ 
because  the  orifice  of  their  excretory  duct  is  situated  opposite  the 
last  molar  tooth. 

2123.  The  arteries  of  the  cheeks  come  from  the  facial,  trans- 
versalis  faciei,  buccal,  upper  alveolar,  and  infra-orbitar  arteries. 
The  veins  correspond  to  them,  and  discharge  themselves  into  the 
two  jugular  veins.     Their  lymphatic  vessels  go  to  the  ganglia  of; 


600 


ORGANS  OF  DIGESTION. 


the  neck.  Their  nerves  are  supplied  by  the  infra-orbitar,  facial, 
buccal,  and  masseteric  nerves.  Some  of  them  come  also  from  the 
cervical  plexus. 


OF  THE  PALATE. 


2124.  The  Palate  {Palatum  seu  Fornix  Palati)  is  the  upper 
wall  of  the  mouth,  limited  anteriorly  by  the  adhering  edge  of  the 
upper  lip,  posteriorly  by  the  base  of  the  velum  palati,  and  laterally 
by  the  cheeks.  It  represents  a  kind  of  parabolic  arch,  a  little 
longer  than  broad,  horizontal,  but  slightly  hollowed,  and  perfectly 
fixed.  A  white  line,  slightly  depressed,  traverses  the  palate  from 
before  backwards,  in  the  course  of  the  median  line  of  the  body. 
At  the  anterior  extremity  of  this  line,  between  the  two  middle  in- 
cisors of  the  upper  jaw,  is  a  small  tubercle  which  corresponds  to 
the  inferior  orifice  of  the  anterior  palatine  canal  (333). 

2125.  Bony  Portion  of  the  Palate.  It  is  formed  by  the  upper 
alveolar  arch,  the  inferior  surface  of  the  palatine  processes  of  the 
superior  maxillary  bones,  and  the  horizonal  portions  of  the  palate 
bones ;  and  has  already  been  fully  described  (332). 

2126.  Palatine  Membrane  and  Gums.  On  the  vault  of  the 
palate,  the  common  mucous  membrane  is  denser,  thicker,  and  less 
red  than  in  the  other  parts  of  the  mouth.  At  its  anterior  part,  it 
presents  transverse  rugosities,  varying  in  number  and  extent,  and 
at  this  place  it  is  thicker  than  behind.  In  the  rest  of  its  extent,  it 
is  smooth  and  interspersed  with  numerous  holes,  which  are  the 
orifices  of  mucous  follicles  situated  between  it  and  the  bony  arch 
of  the  palate.  These  follicles  become  more  numerous  as  we  ap- 
proach the  velum.  In  their  intervals,  very  distinct  prolongations 
connect  the  periosteum  with  the  mucous  membrane,  so  as  to  ren- 
der the  latter  perfectly  motionless.  It  is  between  the  two  laminae 
which  result  from  this  union  that  the  nerves  and  vessels  creep. 

The  membrane  of  the  palate  is  continuous  anteriorly,  and  on 
the  sides,  with  the  gums,  which  are  formed  of  a  firm  and  compact 
reddish  tissue,  covering  the  two  sides  of  each  alveolar  arch,  and 
filling  the  intervals  which  remain  between  the  teeth,  the  necks  of 
which  they  closely  surround.  The  gums  are  continued  anteriorly 
into  the  internal  membrane  of  the  cheeks  and  lips.  Their  intimate 
nature  is  rather  difficult  to  be  made  out.  They  are  confounded 
with  the  periosteum,  receive  blood-vessels,  and  appear  composed  of 
two  layers,  a  pulpy  and  a  fibrous,  covered  by  the  mucous  mem- 
brane. No  follicles  are  discovered  in  their  substance;  but  the 
mucous  membrane  which  enters  into  their  constitution,  is  pro- 
longed into  the  alveoli,  and  from  the  bottom  of  these  cavities,  sends 
into  the  cavity  of  each  of  the  teeth  a  bulbous  prolongation  which 
exactly  fills  it,  and  which  has  been  named  the  pulp  or  nucleus  of 
the  tooth  (271 ).  Bonn,  Walther,  and  Lavagna  first  pointed  out 
this  fac    which  is  now  generally  admitted. 


OF  THE    PHARYNX.  (JOl 

2127-  The  arteries  of  the  palate  and  gums  come  from  the  pa- 
latine, alveolar,  infra-orbitar,  facial  and  buccal  branches,  and  for  the 
lower  gums  in  particular,  from  the  submental  and  mental.  The 
veins  correspond  to  the  arteries.  The  nerves  are  furnished  by  the 
palatine  (1868),  facial,  infra-orbitar,  superior  and  inferior  dentar 
nerves,  and  by  the  naso-paiatine  ganglion  (1873,  2°). 


Of  the  Pharynx.'^' 

GENERAL  CONFORMATION. 

2128.  The  Pharynx  is  a  kind  of  musculo-membraneous,  sym- 
metrical canal,  placed  in  the  median  line  of  the  body,  and  irregu- 
larly funnel-shaped.  It  extends  from  the  base  of  the  skull  to  near 
the  middle  of  the  neck.  Limited  above  by  the  basilar  process  of 
the  occipital  bone,  it  is  continuous  beloiv  with  the  oesophagus,  and 
anteriorly  with  the  nasal  fossffi,  the  mouth,  and  the  cavity  of  the 
larynx,  corresponding  to  the  velum  palati  in  their  interval.  Pos- 
teriorly, it  rests  upon  the  vertebral  column  and  the  longi  colli  and 
recti  capitis  antici  muscles.  On  its  sides,  it  is  in  contact  with  the 
common  and  internal  carotid  arteries,  with  the  internal  jugular 
veins,  the  pneumo-gastric  nerves,  and,  at  its  uppermost  part,  with 
a  small  portion  of  the  internal  pterygoid  muscles.  It  is  connected 
with  these  different  parts  by  a  lamellar  cellular  tissue,  destitute  of 
fat,  and  very  extensile. 

2129.  The  cavity  of  the  pharynx,  which  is  of  a  form  that 
cannot  be  precisely  described,  has  no  wall  anteriorly,  opposite 
the  nasal  fossae  and  mouth.  Vertically  elongated,  it  is  narrow 
above,  where  it  is  limited  on  each  side  by  the  pterygoid  processes  ; 
in  the  middle  it  becomes  much  wider,  extending  there  as  far  as  the 
extremities  of  the  great  horns  of  the  hyoid  bone  and  the  thyroid 
cartilage.  Below,  it  gradually  contracts  until  opposite  the  trachea, 
"where  the  oesophagus  commences.  From  this  disposition,  the 
pharynx  really  exists  only  behind.  It  is  therefore  in  reality  rather 
a  mere  half  cavity  than  an  entire  one.  From  the  base  of  the 
skull  to  below  the  aperture  of  the  larynx,  its  walls  are  always  se- 
parated, while  farther  down  they  are  in  contact  with  each  other. 

2130.  The  Inner  Surface  of  the  pharynx  may  be  viewed  as  con- 
sisting of  several  walls.  The  posterior,  which  is  flattened,  presents 
nothing  remarkable,  and  may  be  perceived  at  the  bottom  of  the 
mouth  when  the  latter  is  opened.  The  anterior  presents,  above, 
the  posterior  apertures  of  the  nasal  fossae,  at  the  middle,  the  poste- 
rior surface  of  the  velum  palati  and  uvula,  farther  down,  the  gut- 
tural aperture  of  the  mouth,  the  base  of  the  tongue,  the  epiglottis, 
the  entrance  of  the  larynx,  and  lastly,  the  posterior  surface  of  that 
©rgan.     The  two  lateral  walls  are  narrow ;  at  their  upper  part 
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there  is  observed  the  entrance  of  the  Eustachian   tubes   (2013), 
close  upon  the  apertures  of  the  nasal  fossae. 

2131.  Above,  the  pharynx  is  attached  in  a  solid  manner  to  the 
basilar  process  by  the  cephalo-pharyngeal  aponeurosis,  to  which 
are  attached  some  of  the  fibres  of  the  superior  constrictors  of  the 
pharynx  (1033).  Stronger  and  denser  at  the  middle  than  on  the 
sides,  it  there  constitutes  of  itself  the  fixed  part  of  the  organ.  It 
is  gradually  confounded  below  with  the  mucous  membrane. 

2132.  Tnferiorli/,  the  termination  of  the  pharynx  in  the  oeso- 
phagus is  indicated  by  a  sudden  contraction  at  the  exterior,  and 
rendered  very  remarkable  by  a  change  in  the  direction  of  the  mus- 
cular fibres. 


ORGANIZATION  OF  THE  PHARYNX. 

2133.  Muscular  Layer.  The  muscles  of  which  it  is  composed 
are  the  six  constrictors,  the  two  stylo-pharyngei  (1029  et  seq.),  and 
the  two  palato-pharyngei  (1048),  ail  which  have  been  already  des- 
cribed. We  only  observe  that  their  fibres,  which  differ  in  their  ob- 
liquity, form  planes  which  cross  each  other  in  different  direc- 
tions. 

2134.  Mucous  Membrane.  It  is  continuous  above  with  the 
pituitary  membrane,  in  the  middle  with  the  membrane  of  the 
mouth,  below  with  those  of  the  larynx  and  oesophagus,  and  on  the 
sides  with  those  of  the  Eustachian  tubes.  After  covering  the  ce- 
phalo-pharyngeal aponeurosis  and  the  posterior  wall  of  the  pha- 
rynx, to  the  muscles  of  which  it  is  attached  by  a  rather  loose  cel- 
lular tissue,  it  is  prolonged  over  the  velum  palati,  is  reflected  up- 
on its  pillars,  sinks  into  the  two  spaces  which  separate  laterally 
the  thyroid  and  cricoid  cartilages  (1492),  lines  the  posterior  part 
of  the  latter,  passes  over  the  sides  of  the  larynx,  and  is  applied 
upon  the  arytenoidei,  crico-arytenoidei  postici  and  thyro-arytenoi- 
dei  muscles  (1482). 

This  membrane  has  a  very  decided  red  tint.  It  is  smooth,  des- 
titute of  villosities,  and  presents  only  a  few  inequalities  arising  from 
the  presence  of  the  mucous  follicles.  It  is  evidently  thicker  above 
than  below.  It  is  covered  with  a  very  thin  epithelium,  and  is 
folded  in  the  part  which  corresponds  to  the  larynx.  A  multitude 
of  capillary  vessels  are  scattered  over  it.  Its  follicles  are  more 
numerous  above  than  below.  They  are  of  an  oval  form  and  pretty 
large,  and  their  orifices  are  very  distinct. 

2135.  The  pharynx  receives  on  each  side  two  principal  arteries, 
the  superior  and  the  inferior  pharyngeal,  the  latter  from  the  ex- 
ternal carotid,  the  former  from  the  internal  maxillary.  The  in- 
ferior palatine  and  superior  and  inferior  thyroid  arteries  also  send 
some  ramifications  to  it.  Its  veins  go  to  the  internal  jugular,  thy- 
roid, and  labial  veins.  Its  lymphatics  direct  themselves  towards 
the  ganglia,  placed  near  the  bifurcation  of  the  internal  jugular 
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vein.  Its  nerves  come  from  the  glosso-pharyngeal  and  pneumo- 
gastric  nerves,  and  from  the  superior  and  middle  cervical  ganglia, 
the  interlaced  filaments  of  which  constitute  the  Pharyngeal 
Pleajus  (I704.) 


Of  the  CEsoj^hagus.  * 

GENERAL  CONFOllMATION. 

2136.  The  (Esophagus  or  Gullet  (Gida)  is  a  rausculo-mem- 
braneous  canal,  which  extends  from  the  lower  part  of  the  pharynx 
to  the  superior  orifice  of  the  stomach.  It  commences,  therefore, 
opposite  the  fifth  cervical  vertebra,  and  terminates  between  the 
crura  of  the  diaphragm.  Its  general  direction  is  vertical ;  but 
presents  some  partial  inflections.  At  its  commencement,  immedi- 
ately under  the  pharynx,  it  is  placed  in  the  median  line,  which  it 
leaves  under  the  larynx  to  deviate  to  the  left,  so  that,  at  the  lower 
part  of  the  neck,  it  is  placed  behind  the  corresponding  side  of  the 
trachea.  On  entering  the  thorax,  it  approaches  its  original  direc- 
tion as  far  as  the  origin  of  the  bronchi,  where  it  regains  it  entirely, 
and  continues  in  it  until  it  leaves  that  cavity.  It  then  directs  it- 
self again  to  the  left,  passing  into  the  abdomen,  where  it  terminates 
after  a  very  short  course. 

2137-  This  canal  is  cylindrical  and  slightly  compressed  from  be- 
fore backwards  whilst  empty.  It  is  connected  with  the  neighbour- 
ing parts  by  an  extensile  cellular  tissue,  which  is  very  loose,  and 
contains  some  lymphatic  ganglia. 

2138.  In  its  cervical  portion,  the  oesophagus  corresponds,  an- 
teriorly, and  from  above  downwards,  to  the  larynx,  the  left  lobe  of 
the  thyroid  body,  the  left  half  of  the  trachea,  the  left  inferior  thy- 
roid vessels,  whose  direction  it  crosses,  and  the  sterno-thyroideus 
muscles ;  posteriorly,  to  the  anterior  common  vertebral  ligament 
and  the  longus  colli  muscle  of  the  left  side  ;  laterally,  at  first  to 
the  common  carotid  arteries  and  internal  jugular  veins,  and  after- 
wards on  the  right  side  to  the  trachea,  and  on  the  left  to  the  recur- 
rent nerve  and  carotid  artery  of  that  side. 

2139.  In  its  thoracic  jjortion,  the  oesophagus,  which  is  here  en- 
tirely contained  in  the  posterior  mediastinum,  corresponds  ante- 
riorly,  in  part  to  the  trachea,  then  entirely  to  the  left  bronchus, 
whose  direction  it  crosses,  and  lastly,  to  the  base  of  the  heart  and 
the  posterior  part  of  the  pericardium  ;  posteriorly,  to  the  vertebral 
column,  the  curve  of  the  vena  azygos,  the  thoracic  duct,  and  at  its 
lowest  part  to  the  aorta ;  while  laterally,  it  lies  near  the  lungs, 
having  the  aorta  to  the  left. 

2140.  This  canal  is  a  little  wider  at  its  origin  than  in  the  rest 
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of  its  extent,  excepting  where  it  joins  the  stomach.  Its  oufer 
imrface  is  smooth  in  its  whole  extent ;  reddish  above,  and  assum- 
ing a  white  tint  as  it  descends  ;  it  presents  numerous  parallel  lon- 
gitudinal strise.  Its  mwer  surface  is  much  whiter  than  that  of  the 
pharynx,  and  always  presents  longitudinal  folds. 


ORGANIZATION  OF  THE  (ESOPHAGUS. 

2141.  Like  the  pharynx,  the  oesophagus  is  composed  of  a  mus- 
cular coat  and  a  mucous  membrane. 

2142.  Muscular  Coat.  It  is  thicker  and  stronger  than  the 
fleshy  coat  of  the  pharynx,  and  especially  than  those  which  are 
observed  in  the  stomach  and  intestines.  It  is  obviously  formed  of 
two  planes  of  fibres,  an  external  and  internal ;  the  fibres  of  the 
former  are  longitudinal,  and  seem  to  come  in  part  from  the  sides 
of  the  cricoid  cartilage,  so  that,  superiorly  and  behind,  they  pre- 
sent a  separation  in  which  those  of  the  inner  plane  are  seen  expos- 
ed ;  these  last  are  transverse,  annular,  frequently  interrupted  in 
the  circle  which  they  describe,  and  not  so  close  as  the  preceding. 
The  highest  are  disposed  in  small  distinct  bundles  connected  by 
the  cellular  tissue  ;  they  are  of  a  red  colour.  But  in  the  rest  of  the 
canal,  the  fibres  of  the  two  orders  are  placed  close  upon  each  other. 
Their  redness  besides  diminishes  much,  and  at  length  they  even 
become  almost  white. 

Towards  the  stomach,  the  longitudinal  fibres  expand  and  diverge 
in  a  sensible  manner,  so  that  the  internal  mucous  membrane  is  dis- 
tinctly seen  in  the  intervals  of  their  bundles.  They  are  continued 
upon  the  stomach,  while  the  circular  fibres  entirely  cease. 

Between  the  muscular  coat  and  the  inner  membrane  of  the  oeso- 
phagus, there  is  found  a  layer  of  dense  and  compact  cellular  tissue, 
which  never  contains  fat. 

2143.  Mucous  Membrane.  It  is  soft,  spongy,  delicate,  rather 
thin  and  white,  especially  below.  It  is  continuous  above  with  the 
membrane  of  the  pharynx,  and  below  with  that  of  the  stomach. 
In  its  whole  extent,  and  in  the  empty  state  of  the  organ,  it  pre- 
sents more  or  less  numerous  longitudinal  folds,  arising  from  the 
contraction  of  the  transverse  fibres  of  the  muscular  coat,  and  fre- 
quently running  into  each  other.  In  the  substance  of  these  folds 
there  are  prolongations  of  the  cellular  tissue  of  which  we  have  just 
made  mention,  and  to  which  the  older  writers  gave  the  name  of 
^S^ervous  Coat.  On  their  projecting  surface  are  seen  minute  tuber- 
cles, or  rather  villosities  of  a  cylindrical  or  conical  form,  resembling 
on  a  small  scale  the  papillse  of  the  tongue. 

2144.  The  mucous  follicles  of  the  oesophagus  are  much  smaller, 
,and  less  numerous  than  those  of  the  pharynx.  They  are  thinly 
scattered  in  the  cellular  tissue  lying  between  the  two  layers  which 
form  it.     Their  orifices  are  very  small,  and  opcur  in  the  depressions 
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which  separate  the  longitudmal  folds.  They  are  sometimes  called 
oesophageal  glands.  They  are  surrounded  by  a  circle  of  tubercles 
or  villosities. 

2145.  The  arteries  of  the  (Esophagus  are  in  general  of  inconsi- 
derable size.  They  come,  in  the  neck,  from  the  inferior  thyroid 
arteries ;  in  the  thorax,  from  the  bronchial  and  directly  from  the 
aorta ;  in  the  abdomen,  from  the  inferior  diaphragmatic  arteries  and 
from  the  coronary  artery  of  the  stomach.  Its  veins  terminate  in 
the  inferior  thyroid  veins,  the  superior  vena  cava,  the  internal 
mammary  veins,  the  vena  azygos,  the  bronchial  and  phrenic 
veins,  and  the  coronary  vein  of  the  stomach.  The  lymphatic  ves- 
sels go  to  the  ganglia  which  surround  it.  Its  nerves  are  furnished 
by  the  pharyngeal  and  pulmonary  plexuses  (I7IO),  the  cardiac 
nerves  (1892),  the  thoracic  nervous  ganglia  (1903),  and  especially 
the  pneumo-gastric  nerves  and  their  recurrent  branches  (I7O8). 
All  these  nerves  form  around  it  a  large  plexus  which  envelopes  it 
the  whole  way  to  the  stomach. 


OF  THE  STOMACH  AND  INTESTINES,   OR   ORGANS  BY 
WHICH  THE  CHYME  AND  CHYLE  ARE  ELABORATED. 

Of  the  Stomach. 

GENERAL  DISPOSITION. 

2146.  The  Stomach.,  (Venfricidus)*  the  principal  organ  of 
digestion,  is  a  conical,  elongated  musculo-membraneous  reservoir, 
curved  from  before  backwards  and  from  below  upwards  in  the 
direction  of  its  length,  slightly  depressed  on  two  opposite  sides, 
continuous  on  the  one  hand  with  the  oesophagus,  on  the  other  with 
the  duodenum,  situated  beneath  the  diaphragm,  between  the  liver 
and  spleen,  behind  the  left  false  ribs,  occupying,  at  the  upper  part 
of  the  abdomen,  the  epigastrium  and  a  portion  of  the  left  hypo- 
chondrium,  and  destined  to  convert  the  alimentary  substances  into 
chyme  before  transmitting  them  to  the  intestines. 

2147.  The  volume  of  this  viscus  is  liable  to  change  much  in  the 
different  circumstances  of  life,  so  that  very  frequently  it  is  no  longer 
concealed  by  the  false  ribs,  but  descends  beneath  them,  behind 
the  parietes  of  the  abdomen.  This  happens  in  particular  when  it 
is  much  distended  with  food.  In  general,  also,  the  stomach  is 
larger  in  individuals  who  eat  much  than  in  other  persons. 

Its  greatest  diameter  is  transverse.  The  small  diameter,  which 
is  vertical,  gradually  diminishes  in  proceeding  from  the  oesophagus 
towards  the  duodenum.  Its  two  orifices  are  considerably  contracted, 
and  are  directed  upwards  and  backwards. 

*  TceT'/i^  of  the  Greeks. 


606  ORGANS  OF  DIGESTION. 

Its  direction  is  generally  nearly  transverse,  and  only  a  little 
inclined  downwards,  to  the  right  and  forwards,  so  that  its  right 
extremity  is  a  little  anterior  and  inferior  to  the  left.  When  the 
viscus  is  filled  with  food,  this  obliquity  is  increased,  and  the  sto- 
mach approaches  the  vertical  direction. 

2148.  There  are  distinguished  in  the  stomach  an  outer  surface, 
an  inner  surface,  two  curvatures  and  two  extremities,  each  having 
an  orifice,  a  larger  to  the  left,  and  a  smaller  to  the  right. 


OF  THE  STOMACH  CONSIDERED  AS  TO  ITS  EXTERIOR. 

2149'  Its  anterior  surface,  which  is  more  convex  than  the 
posterior,  and  turned  a  little  upwards  in  the  state  of  repletion, 
corresponds,  from  right  to  left,  to  the  left  lobe  of  the  liver,  to  the 
diaphragm  and  the  false  ribs,  and  in  the  state  of  distention  only, 
to  the  anterior  wall  of  the  abdomen,  over  a  greater  or  less  extent. 
It  is  always  inclined  downwards  and  forwards. 

2150.  Its  posterior  surface,  which  is  flat,  oblique,  like  the  pre- 
ceding, but  of  less  extent  than  it,  and  directed  downwards  when 
the  organ  is  full,  is  always  entirely  concealed  in  the  posterior  cavity 
of  the  omenta,  and  is  in  connexion  with  the  transverse  mesocolon, 
and  sometimes  even  with  the  arch  of  the  colon  and  the  duodenum. 

2151.  These  two  surfaces  are  smooth  and  polished,  continually 
moistened,  traversed  by  a  great  number  of  blood  vessels,  and  of  a 
whitish  colour. 

2152.  Great  Curvature  of  the  Stomach.  This  name  is  given  to 
the  place  where  the  two  surfaces  of  the  stomach  meet  externally 
downwards  and  forwards.  The  edge  here  produced  is  convex,  and 
extends  from  the  one  orifice  to  the  other ;  in  the  vicinity  of  the 
spleen,  and  to  the  left,  its  convexity  is  greater  than  elsewhere.  It 
corresponds  to  the  transverse  mesocolon  and  to  the  arch  of  the  colon. 
It  is  as  it  were  lodged  in  a  separation  of  the  lamellae  of  the  anterior 
lamina  of  the  great  omentum,  so  that,  in  the  empty  state,  the 
peritoneum  is  not  exactly  applied  upon  it.  It  is  to  this  space 
that  the  right  and  left  gastro-epiploic  arteries,  and  a  certain  number 
of  lymphatic  ganglia  correspond. 

To  the  right,  the  great  curvature  of  the  stomach  forms  a  kind  of 
bend,  which  corresponds  to  an  internal  depression,  which  is  named 
the  Small  Cul-de-Sac.  To  the  left,  it  presents  a  considerable 
prominence,  named  the  Tuberosity  or  Great  Cul-de-Sac  of  the 
Stomach,  which,  placed  beneath  the  oesophageal  orifice,  is  pro- 
longed into  the  hypochondrium,  and  diverges  from  the  general  di- 
rection of  the  viscus.  It  increases  its  length  in  a  decided  manner, 
and  corresponds  to  the  anterior  half  of  the  internal  surface  of  the 
spleen,  with  which  it  is  connected  by  a  fold  of  the  peritoneum, 
which  lodges  the  vasa  brevia. 

2153.  Small  Curvature  of  the  Stomach.  It  is  concave,  and  unites 
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the  two  surfaces  of  the  stomach  above  and  behmd.  It  corresponds 
to  the  aorta,  the  great  fissure  and  lobulus  Spigelii  of  the  hver,  and 
extends  from  the  one  orifice  to  the  other,  without  presenting  either 
dilatation  or  cul-de-sac,  on  which  account  its  dimensions  are 
smaller  than  that  of  the  great  curvature.  But,  like  it  also,  it  is 
not  immediately  invested  by  the  peritoneum  ;  for  it  sinks  between 
the  two  laminae  of  the  hepato-gastric  omentum,  and  is  coasted  by 
the  coronary  artery  of  the  stomach. 


OF  THE  INTERNAL  SURFACE  OF  THE  STOMACH. 

2154.  It  is  of  a  reddish  white  colour,  having  a  marbled  appear- 
ance, constantly  covered  with  a  thick  mucosity,  and  lined  by  the 
mucous  membrane.  Its  form  corresponds  perfectly  to  that  which 
the  viscus  presents  at  its  exterior ;  only,  there  are  observed  upon 
it  numerous  and  irregular  wrinkles,  which  disappear  when  the  or- 
gan is  full. 


OF  THE  EXTREMITIES  AND  ORIFICES  OF  THE  STOMACH. 

2155.  Of  the  Cardia  {Cardiac^  Left  or  (Esophageal  Ori/lce). 
It  separates  the  two  curvatures  on  the  left  side,  and  is  placed  be- 
neath the  diaphragm,  and  above  the  large  extremity  of  the  sto- 
mach, at  the  union  of  the  two  right  thirds  and  the  left  third  of  that 
viscus.  It  is  in  it  that  the  oesophagus  terminates.  It  is  surrounded 
by  a  circle  formed  by  the  coronary  artery  and  vein,  and  by  the  ex- 
tremities of  the  oesophageal  cords  of  the  pneumo-gastric  nerves 
(1711-)  It  is  also  in  relation  with  a  part  of  the  left  lobe  and  lo- 
bulus Spigelii  of  the  liver,  and  with  the  corresponding  anterior  side 
of  the  vertebral  column. 

2156.  Of  the  Pylorus*  {Pyloric,  right  or  intestinal  orifice). 
It  is  situated  in  the  epigastrium,  lower  and  more  anteriorly  than 
the  cardiac  orifice.  It  terminates  the  stomach  to  the  right,  form- 
ing the  summit  of  the  cone  represented  by  that  viscus,  and  makes 
it  communicate  with  the  duodenum.  Placed  in  the  direction  of 
the  two  curves  at  once,  it  commences  by  a  funnel-shaped  expan- 
sion, and  terminates  abruptly  by  a  circular  contraction.  It  gene- 
rally ascends  backwards  and  a  little  to  the  right,  as  far  as  the  union 
of  the  two  fissures  of  the  liver.  It  corresponds  above  and  before 
to  the  liver,  below  and  behind,  to  the  pancreas,  posteriorly,  di- 
rectly to  the  right  gastro-epiploic  artery,  and  on  the  right  side  to 
the  neck  of  the  gall-bladder.  It  is  often  coloured  by  the  transuda- 
tion of  the  bile  through  the  walls  of  that  reservoir,  and  is  always 


TiuXn  porta  ;  Ov^e;,  custos  ;  that  is  to  say,  a  porter. 
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surrounded  by  a  great  number  of  vascular  twigs  and  nervous  fila- 
ments. 


ORGANIZATION  OF  THE  STOMACH. 

2157-  The  walls  of  the  stomach  are  formed  by  three  superim- 
posed membranes,  a  serous,  a  muscular,  and  a  mucous.  There 
also  enter  into  their  composition  cellular  tissue,  vessels  and  nerves. 

2158.  Serous  Membrane  or  Coat.  It  is  formed  by  the  perito- 
neum, and  does  not  exist  along  the  curvatures  when  the  stomach  is 
empty,  as  we  have  already  said.  There  results  from  this  disposi- 
tion that  the  stomach,  in  the  state  of  vacuity,  is  no  longer  covered 
by  the  same  portions  of  peritoneum  which  were  in  connexion  with 
it  during  its  distention ;  for  it  is  then  prolonged  between  the  laminae 
of  the  omenta. 

Here  also,  as  in  the  rest  of  its  extent,  the  peritoneum  is  white, 
transparent,  smooth,  and  lubricated  externally  by  a  serous  fluid. 
It  is  united  to  the  muscular  membrane  by  a  cellular  tissue,  which 
is  very  loose  on  the  edges  of  the  stomach,  but  very  dense  in  the 
middle  part  of  its  two  surfaces,  where  there  is  an  intimate  adhe- 
sion. 

2159-  Miiscular  Membrane  or  Coat.  It  is  very  thin,  and  differs 
essentially  in  this  respect  from  the  muscular  coat  of  the  pharynx 
and  oesophagvis.  It  is  composed  of  fasciculi  of  soft  whitish  fibres, 
never  red,  placed  beside  each  other,  and  running  in  three  different 
directions.  1st,  Some  of  these  fibres,  which  are  more  superficial, 
are  longitudinal.  Less  numerous  and  less  uniformly  diffused  than 
the  others,  they  form  the  continuation  of  the  external  muscular 
layer  of  the  oesophagus  (2142),  which  may  be  satisfactorily  seen 
on  examining  them  near  the  cardiac  orifice,  where  they  are  found 
to  separate  from  each  other.  The  principal  fasciculi  form  a  bundle 
which  runs  along  the  small  curvature  as  far  as  the  pylorvis.  Another 
bundle  descends  on  the  great  cul-de-sac,  and  is  prolonged  in  the  di- 
rection of  the  great  curvature.  Those  which  are  expanded  over  the 
two  surfaces  of  the  stomach  are  much  shorter  and  irregularly  dis- 
posed. Some  of  these  latter  collect,  however,  into  two  small  bands, 
the  one  before,  the  other  behind,  which  arrive  at  the  pylorus  after 
a  course  of  about  an  inch.  2dly,  The  fibres  of  the  second  kind, 
lying  immediately  under  the  former,  are  circular,  and  belong  pe- 
culiarly to  the  stomach ;  they  appear  to  have  no  connexion  with 
those  of  the  oesophagus.  Less  numerous  at  the  cardia  than  on  the 
rest  of  the  stomach,  and  especially  at  the  middle,  and  running  pa- 
rallel to  each  other,  they  never  entirely  encircle  the  stomach ;  but 
it  is  very  difficult  to  assign  their  precise  points  of  origin  or  termi- 
nation. 3dly,  Lastly,  the  fibres  of  the  third  kind  are  oblique ; 
they  constitute  two  broad  bands,  one  of  which  extends  from  the 
left  side  of  the  cardia  over  the  two  surfaces  of  the  stomach,  while 
the  other  is  prolonged  from  the  right  side  of  the  cardia  over  the 
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great  extremity,  where  it  seems  to  replace  the  circular  fibres,  which 
occur  there  only  in  small  number. 

A  layer  of  dense  and  close  filamentous  cellular  tissue  unites  the 
muscular  to  the  mucous  membrane.  This  layer  the  older  writers 
improperly  named  the  nervous  coat. 

2160.  Mucous  Membrane  or  Coat.  It  is  of  this  membrane  that 
the  inner  surface  of  the  stomach  is  formed.  Soft,  spongy,  of  a  red- 
dish white  colour,  having  a  marbled  appearance,  covered  v/ith  villo- 
sities  and  continually  moistened  with  an  abundant  inodorous  viscid 
fluid,  it  presents  numerous  and  purely  accidental  irregular  wrinkles 
when  the  stomach  is  empty.  When  examined  with  a  lens,  especi- 
ally at  some  distance  from  the  orifices,  it  is  found  to  be  perforated 
with  a  multitude  of  holes  disposed  pretty  regularly  in  quincun- 
cial  order,  not  more  than  a  fifth  of  a  line  in  diameter  separated  from 
one  another  by  partitions,  and  thus  constituting  a  kind  of  reticular 
warp,  the  tissue  of  which  recurs  between  the  folds  and  villosities 
of  the  mucous  membrane  of  the  duodenum,  and  around  Peyer"'s 
glands  or  follicles.  It  does  not  at  first  sight  appear  to  be  a  conti- 
nuation of  the  inner  membrane  of  the  oesophagus,  there  being  an 
apparent  line  of  demarcation  perceived  between  the  two  mem- 
branes, caused  by  the  abrupt  termination  of  the  epithelium  or  epi- 
dermis of  the  mucous  membrane  of  the  oesophagus.  The  longitu- 
dinal folds  which  that  of  the  oesophagus  forms  terminate  at  the  car- 
dia  by  so  many  mammellae  or  tubercles ;  the  mucous  membrane  of 
the  stomach  is  thicker  than  that  of  the  oesophagus,  which  is  not 
covered  with  villosities. 

2161.  Between  the  muscular  and  mucous  coats  of  the  stomach, 
and  along  the  two  curvatures  only,  are  observed  mucous  follicles, 
of  small  size,  opening  on  the  inside  of  the  viscus  by  sunll  and 
not  very  apparent  orifices.  They  are  commonly  called  Brun'ner''s 
Glands,  from  the  name  of  an  anatomist  who  first  described  them. 

2162.  At  the  place  where  the  pylorus  presents  the  least  width, 
there  occurs  internally  a  circular  rim,  which  is  flattened  and  per- 
pendicular to  the  walls  of  the  orifice.  It  has  been  improperly 
called  the  Valve  of  the  Pylorus.  It  is  merely  a  replication  of  the 
muscular  and  mucous  coats  of  the  stomach,  corresponding  by  one 
of  its  surfaces  to  the  cavity  of  that  viscus,  and  by  the  other  to  that 
of  the  duodenum,  the  small  circumference  of  which  is  thin,  free 
and  floating,  so  as  to  circumscribe  a  narrow  aperture  by  which  the 
chyme  passes  into  the  intestines.  But  its  great  circumference  is 
formed  by  a  particular  fibrous  ring,  of  a  solid  texture  and  white  co- 
lour, placed  between  the  two  forementioned  membranes.  This 
ring  is  the  Pyloric  Muscle  of  some  authors. 

2163.  The  arteries  of  the  stomach  are  very  numerous  and  large, 
compared  with  the  volume  of  the  organ  and  the  thickness  of  its 
walls.  They  come  from  the  two  gastro-epiploic,  the  pyloric,  the 
coronary,  and  the  splenic  arteries.  They  creep  at  first  in  the  cel- 
lular tissue  between  the  peritoneal  and  muscular  coats ;  but  their 
secondary  divisions  pass  through  the  latter,  and  their  ultimate  ra- 
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mifications  form  a  very  delicate  net-work  in  the  substance  of  the 
mucous  membrane.  These  arteries  are  extremely  flexuous,  on  ac- 
count of  the  changes  of  volume  to  which  the  stomach  is  exposed. 

The  veins  of  the  stomach  bear  the  same  name,  and  follow  the 
same  course  as  the  arteries.  They  pour  their  blood  into  the  trunk 
of  the  vena  portae,  or  into  one  of  its  principal  branches.  Like  the 
arteries,  they  anastomose  with  each  other  a  great  number  of  times. 

2164.  The  lymphatic  vessels  of  the  stomach  arise  at  its  inner 
or  outer  surface,  and  present  for  the  most  part  their  principal 
trunks  under  the  peritoneum.  They  may  be  referred  to  three 
orders.  They  go  particularly  to  the  ganglions  placed  along  the 
two  curvatures,  as  we  shall  make  known  afterwards. 

2165.  The  nerves  of  the  stomach  come  particularly  from  the 
pneumo-gastric  nerves  (1712),  and  the  three  divisions  of  the  coeliac 
plexus  (1915). 


Of  the  Duodenum. 


CONFORMATION  AND  GENERAL  DISPOSITION. 

2166,  l^he  Duodenum,*  (Ventriculus  succenturiatus,)  by  whicfe 
the  intestines,  properly  so  called,  commence,  immediately  succeeds 
to  the  stomach.  It  is  less  voluminous  than  that  organ,  but  has 
a  greater  diameter  than  the  rest  of  the  digestive  canal,  and  is  sus- 
ceptible of  great  dilatation.  It  occupies  the  deep  middle  part  of 
the  abdomen,  where  it  is  concealed  by  the  transverse  mesocolon  or 
by  the  stomach. 

2167-  The  direction  of  the  duodenum  is  such  that  it  may  be 
divided  into  three  portions.  The  first,  which  is  about  two  inches 
long,  commences  at  the  valve  of  the  pylorus  (2162),  proceeds  ho- 
rizontally backwards  and  to  the  right,  and  ends  near  the  neck  of 
the  gall-bladder,  uniting  angularly  with  the  second,  which  has  a 
variable  length,  and  which  descends  vertically  and  a  little  to  the 
left,  as  far  as  the  third  lumbar  vertebra.  The  third  portion  is  di- 
rectly continuous  with  the  second,  with  which  it  does  not  form  an 
angle ;  it  proceeds  transversely  to  the  left,  before  the  vertebral  co- 
lumn, and  ends  by  being  directed  upwards  and  forwards,  toward 
the  upper  extremity  of  the  mesentery,  above  the  superior  mesen- 
teric vessels,  which  cross  its  direction,  and  are  embraced  by  a  kind 
of  curve  which  it  forms  for  them. 

The  first  portion  is  covered,  in  the  greater  part  of  its  extent,  by 
the  peritoneum,  and  is  in  connexion  with  the  hepato-gastric  omen- 
tum ;  it  is  often  tinged  yellow  by  the  transudation  of  the  bile.  The 
second  has  no  other  connexion  with  the  peritoneum  than  that  of 

*  It  is  so  named  on  account  of  its  length  being  commonly  estimated  at  twelve 
flnger-breadths. 
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being  covered  by  the  upper  lamina  of  the  transverse  mesocolon. 
The  third  is  contained  between  the  two  laminae  of  that  fold. 

From  this  disposition,  the  duodenum  forms  a  kind  of  semicircle 
■which  circumscribes  the  pancreas,  and  has  its  concavity  to  the  left, 
and  its  convexity  to  the  right.  It  only  appears  to  be  kept  in  a 
fixed  position  in  its  two  inferior  thirds. 

2168.  The  relations  of  the  duodenum  to  the  neighbouring  or- 
gans are  the  following ;  above,  it  corresponds  to  the  liver  and  part 
of  the  neck  of  the  gall-bladder  ;  below,  it  is  limited  by  the  inferior 
lamina  of  the  transverse  mesocolon ;  anteriorly,  it  is  covered  by 
the  superior  lamina  of  this  fold  inferiorly,  and  by  the  stomach  and 
right  extremity  of  the  arch  of  the  colon  above ;  posteriorly,  it  is 
applied  upon  the  anterior  and  right  side  of  the  vertebral  column, 
the  right  kidney,  the  vena  cava  inferior,  the  aorta,  and  the  right 
pillar  of  the  diaphragm.  By  its  whole  inner  side,  it  embraces  the 
pancreas,  from  which  it  is  separated  below  by  the  superior  mesen- 
teric vessels.  Its  outer  side  is  immersed  in  the  sub-peritoneal  cel- 
lular tissue,  between  the  right  kidney  and  the  ascending  portion 
of  the  colon. 

2169.  The  i7iner  surface  of  the  duodenum  is  mucous  like  that 
of  the  stomach.  There  is  seen  upon  it  a  multitude  of  circular 
folds,  which  differ  extremely  in  their  configuration,  and  are  very 
close  to  each  other  ;  these  are  the  valmdcE  connwentes.  They 
are  formed  by  the  mucous  membrane  alone,  and  their  existence  is 
constant  in  all  states  of  the  duodenum.  They  project  three  or 
four  lines  in  its  cavity  ;  some  of  them  are  oblique  and  cross  each 
other,  or  run  into  those  next  them  ;  their  length  is  not  the  same 
in  all ;  they  never  form  entire  circles,  only  representing  arches 
which  embrace  the  half,  two-thirds,  or  three-fourths  of  the  intes- 
tine, whose  pointed  extremities  advance  unequally  beyond  each 
other  ;  their  breadth  varies  as  much  as  their  length.  The  use  as- 
signed to  them  is  that  of  retarding  the  progress  of  the  alimentary 
substances  for  the  purpose  of  favouring  the  absorption  of  the  chyle. 
The  reticular  tissue  which  we  pointed  out  at  the  inner  surface  of 
the  stomach  shows  itself  in  the  bottom  of  the  grooves  by  which  they 
are  separated. 

2170.  There  is  also  observed  in  the  interior  of  the  duodenum, 
at  the  point  of  union  of  the  second  and  third  curvatures,  a  small 
tubercle,  at  the  summit  of  which  are  seen  the  united  or  isolated  ori- 
fices of  the  choledochus  and  pancreatic  ducts. 

2171.  At  its  lower  part  the  duodenum  is  continuous  with  the 
small  intestine,  without  any  very  distinct  line  of  demarcation  being 
observed. 


OEGANIZATION  OF  THE  DUODENUM. 

2172.  From  what  we  have  just  said,  it  has  already  been  seen 
that  the  duodenum  is  not,  like  t\iQ  stomach,  invested  with  a  serous 
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membrane,  the  peritoneum  being  only  applied  upon  it  in  a  small 
portion  of  its  extent.  It  is  to  this  partial  deficiency  of  the  perito?- 
neal  coat  that  the  intestine  owes  the  faculty  of  dilating  to  such  a 
degree  as  almost  to  equal  the  stomach  in  size. 

2173.  Muscular  Membrane  or  Coat.  It  is  pretty  thick ;  all 
its  fibres  are  transverse  or  circular,  and  have  a  great  similarity  to 
those  of  the  stomach.  The  layer  of  dense  and  solid  cellular  tissue 
which  unites  it  to  the  mucous  membrane  was  called  the  Nervous 
Coat  by  the  older  anatomists. 

21741.  Mucous  Membrane  or  Coat.  It  is  reddish,  very  soft, 
spongy,  villous,  and  as  if  downy.  It  is  of  its  reduplication  that 
the  valvulse  conniventes  are  formed.  It  possesses  all  the  charac- 
ters of  the  internal  membrane  of  the  stomach,  and  is  truly  continu- 
ous with  it  (2160).  Between  it  and  the  preceding  coat,  there  is 
observed  a  great  quantity  of  flattened  mucous  follicles,  the  orifices 
of  which  are  more  visible  than  in  the  stomach. 

2175.  The  arteries  of  the  duodenum  are  very  numerous,  and 
come  from  the  superior  mesenteric,  pyloric,  pancreatic,  and  gastro- 
epiploic arteries.  Its  veins  exactly  correspond  to  the  arteries.  Its 
lacteals  and  lymphatics  go  to  the  ganglia  situated  above  the  pan- 
creas.    Its  nerves  come  from  the  solar  plexus  (1914). 


Of  the  Small  Intestine. 


CONFORMATION  AND  GENERAL  DISPOSITION. 

2176.  The  Small  Intestine  (Intestinum  tenue),  in  which  the 
duodenum  terminates,  is  the  longest  portion  of  the  digestive  canal. 
It  forms  a  general  great  curve,  of  which  the  concavity  is  connected 
with  the  mesentery,  while  the  convexity  is  free  and  floating,  and  it 
is  moreover  folded  upon  itself  in  dififerent  directions  a  great  number 
of  times,  which  produces  turns  to  which  the  name  of  convolutions 
is  given. 

2177-  -^^  these  convolutions,  of  which  the  convexity  is  directed 
forwards,  and  whose  concavity  faces  backwards  towards  the  verte- 
bral column,  are  placed  close  together,  and  constitute  a  consider- 
able mass,  which  occupies,  in  the  abdomen,  the  umbilical  and  hy- 
pogastric regions,  and  a  portion  of  the  lumbar  and  iliac  regions,  as 
well  as  of  the  excavation  of  the  pelvis.  This  mass  is  circumscrib- 
ed on  all  sides  by  the  large  intestines,  that  is  to  say,  superiorly,  by 
the  transverse  mesocolon  and  arch  of  the  colon  which  separate  it 
from  the  stomach,  the  pancreas,  the  liver  and  the  spleen  ;  to  the 
right,  by  the  coecum  and  ascending  colon  ;  to  the  left,  by  the  de- 
scending colon  and  the  sigmoid  flexure. 

2178.  The  small  intestine  commences  imder  the  superior  mesen- 
teric vessels,  on  the  left  side  of  the  transverse  mesocolon,  and  ter- 
minates in  the  right  iliac  region,  opening  into  the  coecum.     Tliere 
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results  from  this  that  its  general  direction  is  inclined  from  above 
downwards  and  from  left  to  right.  Its  length  is  great,  being  about 
four  or  five  times  the  total  length  of  the  body.  Many  anatomists 
have  divided  it  into  two  portions,  although  they  have  failed  to  as- 
sign fixed  and  distinct  limits  to  each  of  them.  Of  these  two  por- 
tions, the  upper  is  named  Jejunum,  on  account  of  its  being  com- 
monly found  empty  ;  the  other  is  called  Ileum.  The  jejunum  oc- 
cupies the  two  upper  fifths  of  the  small  intestine,  and  the  ileum  the 
rest  of  its  extent.  It  is  easy  enough  to  see  that  such  a  division  is 
arbitrary  and  has  no  sufficient  foundation. 

2179.  The  small  intestine  has  a  much  smaller  calibre  than  that 
of  the  other  parts  of  the  digestive  canal ;  it  is  wider  above  than  be- 
low. Its  whole  outer  surface  is  perfectly  smooth,  excepting  on  its 
posterior  edge,  where  it  is  destitute  of  peritoneum  and  lodged  be- 
tween the  two  laminae  of  the  mesentery.  It  is  seldom  that  it  pre- 
sents fatty  appendages,  as  are  observed  on  the  large  intestines.  Its 
inner  surface  has  the  same  appearance  as  the  duodenum  (2169). 
There  are  seen  upon  it  numerous  villosities,  disposed  in  the  form 
of  more  or  less  prominent  fringes,  and  extremely  large  valvulae 
conniventes.  But  the  latter  are  more  numerous  the  nearer  to  the 
duodenum  the  intestine  is,  and  diminish  progressively  towards  the 
the  ccecum. 
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2180.  Serous  Membrane  or  Coat,  and  Mesentery.^  The  peri- 
toneum covers  the  entire  surface  of  the  small  intestine,  excepting 
at  the  posterior  edge,  where  it  is  reflected  to  be  prolonged  back- 
wards by  two  laminae  which  constitute  the  mesentery,  and  which 
leave  between  them  and  the  intestine,  at  the  moment  of  their  com- 
ing together,  a  triangular  space  exactly  similar  to  that  which  pre- 
vails along  the  curvatures  of  the  stomach.  In  this  space,  the  in- 
testine does  not  adhere  to  the  peritoneum,  a  circumstance  which  is 
favourable  to  its  dilatation. 

With  respect  to  the  mesentery  itself,  it  may  be  considered  as  a 
fold  of  the  peritoneum  which  suspends  and  keeps  in  position  the 
small  intestine.  One  of  its  laminae  is  continuous  above  with  the 
transverse  mesocolon ;  the  other  is  attached  below  to  the  vertebral 
column,  in  the  course  of  a  line  which  descends  from  left  to  right, 
from  the  left  side  of  the  body  of  the  second  lumbar  vertebra  to  the 
right  iliac  fossa.  Narrow  in  the  greater  part  of  its  extent,  it  is  very 
broad  anteriorly,  near  the  intestine.  It  is  evidently  this  inequality 
in  the  dimensions  of  the  mesentery  that  is  the  cause  of  the  exist- 
ence of  the  convolutions  of  the  small  intestine  ;  and  it  has  been  not 
inaptly  compared  to  a  semicircular  piece  of  chamois  leather,  having 
the  larger  edge  drawn  out  and  much  elongated  in  opposite  direc- 
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tions.  This  edge  in  fact  corresponds  to  the  whole  length  of  the 
small  intestine,  while  the  posterior  has  no  greater  extent  than  the 
lumbar  portion  of  the  vertebral  column. 

The  mesentery  contains  between  its  two  laminas  a  great  quantity 
of  lymphatic  ganglia,  larger  in  children  than  in  adults,  and  very  ir- 
regularly disposed  in  a  thick  layer  of  cellular  tissvie  always  loaded 
with  fat.  There  are  moreover  observed  in  it,  the  trunks  and  branches 
of  the  mesenteric  vessels  and  the  nervous  plexuses  which  accom- 
pany them,  together  with  a  great  number  of  lacteal  and  lymphatic 
vessels. 

2181.  Muscular  Membrane  or  Coat.  It  is  not  so  thick  as  that 
of  the  duodenum,  and  its  fibres  are  pale  and  not  very  apparent. 
The  superficial  fibres  are  longitudinal,  very  thin,  not  numerous, 
and  collected  especially  along  the  convex  edge  of  the  intestine. 
They  do  not,  however,  by  any  means  run  along  its  whole  extent, 
but  are  interrupted  from  space  to  space,  and  seem  composed  of 
shorter  fibres  whose  extremities  are  interlaced  with  each  other. 
The  deep  fibres  form  a  more  distinct  layer ;  they  are  curved  in 
the  transverse  direction  of  the  intestine  ;  but  none  of  them  pass 
entirely  round  it,  they  being  interrupted  like  the  longitudinal. 

The  muscular  membrane  is  connected  with  the  peritoneum  by  3 
layer  of  cellular  tissue,  in  general  very  thin,  but  pretty  thick  and 
loose  on  the  side  next  the  mesentery.  It  is  separated  from  the 
mucous  membrane  by  another  layer  of  denser  and  more  compact 
cellular  tissue,  which  continues  the  nervous  coat  of  the  older  writ- 
ers, of  which  we  have  already  spoken. 

2182.  Mucous  Membrane  or  Coat.  It  is  whitish  and  thicker 
than  in  the  stomach.  We  have  pointed  out  the  valvulae  conni- 
ventes  which  it  forms  by  being  folded  upon  itself  (2179).  Its  vil- 
losities,  which  are  excessively  numerous,  and  very  apparent,  are 
thin,  flexible,  and  collected  into  pellets  or  fringes.  On  examining 
them  with  the  microscope,  it  is  discovered  that  each  of  them  is 
terminated  by  an  oval  ampulla  perforated  with  a  small  hole,  which 
Lieberkuhn  considers  as  the  entrance  of  a  lacteal  vessel.  The 
walls  of  this  ampulla  are  lined  with  a  very  delicate  and  close  net- 
work of  arteries  and  veins.  The  intervals  which  exist  between 
these  villosities  are  furnished  with  a  great  number  of  mucous  fol- 
licles, commonly  designated  by  the  name  of  Peyer''s  Glands,  which 
form  slight  prominences  on  the  inside  of  the  intestine.  They  are 
more  numerous  on  the  side  next  the  mesentery  than  anywhere  else. 
Their  form  is  round  or  oval ;  there  are  also  more  of  them  in  the 
lower  region  of  the  intestine. 

2183.  The  arteries  of  the  small  intestine  come  from  the  con- 
vexity of  the  terminating  branch  of  the  superior  mesenteric  artery. 
Its  veins  join  the  vena  portce.  Its  lacteals,  which  are  more  nume- 
rous above  than  below,  end  in  the  ganglia  of  the  mesentery.  Its 
nerves  arise  from  the  superior  mesenteric  plexus  (1918). 
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Of  the  Large  Intestine  (Intestinum  Crassum),  or  of  the 
Coecum  and  Colon, 

OF  THE  CffiCUM. 
CONFOllMATION  AND  DISPOSITION. 

2184.  The  Ccecum*',  which  is  placed  between  the  end  of  the 
small  intestine  and  the  commencement  of  the  colon,  in  the  right 
iliac  fossa,  which  it  almost  entirely  fills,  has  been  so  named  because 
it  is  prolonged  inferiorly  tinder  the  form  of  a  cul-de-sac.  Its  vo- 
lume is  often  triple  that  of  the  small  intestine,  and  surpasses  that 
of  the  colon  or  rectum.  Its  length  is  about  three  or  four  finger- 
breadths,  and  no  other  limits  can  be  assigned  it,  to  distinguish  it 
from  the  colon,  than  the  termination  of  the  small  intestine.  It  has 
nearly  the  appearance  of  an  irregular  triangular  prism.  Its  outer 
su7'face  presents  very  large  bulgings,  irregularly  disposed,  and  in- 
terrupted in  three  places  by  very  distinct  longitudinal  depressions, 
formed  by  the  union  of  the  longitudinal  muscular  fibres.  One  of 
these  depressions  is  anterior ;  the  other  two  are  posterior ;  but  one 
is  turned  to  the  right  and  the  other  to  the  left. 

The  outer  surface  of  the  ccecum  is  in  connexion  anteriorly  with 
the  walls  of  the  abdomen,  posteriorly  with  the  psoas  magnus  and 
ihacus  internus  of  the  right  side,  internally  with  the  small  intes- 
tine, of  which  it  receives  the  lower  extremity,  which  is  inserted  in- 
to it  so  as  to  form  an  acute  angle  below  and  an  obtuse  or  nearly 
right  angle  above.  There  is  observed  in  this  place  a  circular 
groove,  deeper  and  more  distinct  below  than  above. 

2185.  The  coecum  is  surmounted  by  several  appendages  formed 
by  particular  folds  of  the  peritoneum,  and  filled  with  fat ;  their 
number,  form,  and  size,  are  equally  indeterminate-  Below,  to  the 
left,  and  posteriorly,  there  is  always  seen  arising  from  it  a  parti- 
cular appendage,  of  the  same  nature  as  itself,  the  appendix  ver- 
miformis.  It  is  of  the  size  of  a  writing  quill,  varying  from  two  to 
four  inches  in  length,  cylindrical,  flexuous,  and  bent  upon  itself; 
free  nearly  in  its  whole  extent,  but  bound  down  to  the  right  upon 
the  coecum  by  a  fold  of  the  peritoneum.  Its  surface  is  free,  po- 
lished, whitish,  and  traversed  by  some  vessels.  It  is  hoUow  in  its 
whole  extent,  and  communicates  with  the  cavity  of  the  coecum. 
Its  walls  are  very  thick,  and  it  is  constantly  filled  with  a  mucous 
fluid.  In  the  foetus,  the  appendix  vermiformis  is  remarkable  for  its 
great  development.     Its  uses  are  entirely  unknown. 

2186.  In  its  interior,  the  coecum  is  lined  by  a  mucous  mem- 
brane, which  we  shall  afterwards  describe.  It  presents  three  lon- 
gitudinal prominences,  which  correspond  to  the  three  external  de- 
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pressions  mentioned  above  (2184),  and  cellules  occupying  their 
intervals,  separated  by  transverse  folds,  and  forming  externally 
prominences  which  we  have  also  mentioned.  Inferiorly,  and  pos- 
teriorly, is  seen  the  entrance  of  the  appendix  vermiformis,  which  is 
always  free  and  open,  and  a  little  widened.  To  the  left  are  the  orifice 
of  the  small  intestine  and  the  ileo-colic  valve  or  valvule  of  Bauhin. 
This  valve,  which  is  destined  to  prevent  the  return  of  the  excremen- 
titious  matters  from  the  ccecum  into  the  small  intestine,  is  ellipti- 
cal, broad,  soft,  thick,  without  support,  and  directed  transversely. 
In  the  direction  of  its  great  diameter  it  is  divided  by  a  slit  which 
separates  it  into  two  lips  united  at  their  extremities,  adhering  to 
the  intestine  by  their  convex  edge,  and  floating  in  its  cavity  by 
their  concave  edge.  Of  these  two  lips,  the  upper,  which  is  nar- 
rower, corresponds  above  to  the  colon  and  below  to  the  small  in- 
testine ;  while  the  lower,  which  is  broader,  faces  the  small  intestine 
above,  and  the  ccecum  below.  Their  extremities  unite  and  form  a 
prominent  line  on  each  side,  which  terminates  insensibly  in  the 
straight  part  of  the  ccecum.  These  rugae  were  called  by  Morgagni 
the  Frcsna  of  the  Valvule  of  Bauhin, 
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2187-  Serous  Membrane  or  Coat.  The  peritoneum  wholly 
covers -the  inferior  portion  of  the  coecum,  and  invests  the  greater 
part  of  it  above.  It  then  leaves  it  to  pass  upon  the  walls  of  the 
abdomen,  without  in  general  forming  any  fold.  Sometimes,  how- 
ever, a  more  or  less  distinct  fold  is  observed,  to  which  the  name 
of  Meso-ccecmn  is  given. 

2188.  Muscular  Membrane  or  Coat.  It  is  composed  of  longi- 
tudinal and  circular  fibres.  The  latter  present  nothing  particular, 
and  have  exactly  the  same  disposition  as  in  the  small  intestine ; 
but  the  longitudinal  fibres  are  united  into  three  distinct  bands, 
and  are  shorter  than  the  intestine  itself,  so  that  they  oblige  it  to 
become  puckered,  shortened  as  it  v/ere,  and  to  present  the  promi- 
nences of  which  we  have  already  made  mention  (2184).  These 
fasciculi  seem  to  arise  from  the  appendix  vermiformis,  and  on  cut- 
ting them  transversely,  the  ccecum  is  immediately  seen  to  elon- 
gate, and  the  transverse  folds  and  prominences  which  it  presented, 
entirely  disappear. 

The  layer  of  cellular  tissue  which  connects  this  membrane  with 
the  following  is  thicker  than  in  the  small  intestines,  but  in  other 
respects  presents  nothing  remarkable. 

2189-  Mucous  Membrane  or  Coat.  Its  villosities  are  much 
less  apparent  than  those  of  the  small  intestine.  It  has  no  valvulae 
conniventes,  and  contains  a  greater  quantity  of  mucous  follicles ; 
but  they  are  isolated  from  each  other. 

2190.  The  ileo-colic  valve  is  formed  by  the  mucous  coat  of  the 
small  intestine  and  the  cellular  coat  which  lines  it,  folded  upon 
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itself,  in  such  a  manner  as  to  project  into  the  ccecum  before  being 
continued  into  the  same  membranes  of  that  intestine  and  of  the 
colon.  There  results  from  this  that  it  is  formed  of  four  mucous 
laminge,  two  for  each  of  its  lips,  and  that  in  their  interval  there 
occurs  cellular  tissue.  But  moreover,  there  is  observed  in  the  lower 
lip,  a  layer  of  strong  muscular  fibres  of  a  whitish  colour,  which  are 
continuous  with  those  of  the  small  intestine. 

2191-  The  appendix  vermiformis  is  exactly  similar  to  the  rest 
of  the  ccecum  in  its  structure ;  only  its  fleshy  coat  is  very  thick, 
and  principally  formed  of  longitudinal  fibres.  It  is  from  it  that 
the  three  bands  of  the  intestine  seem  to  come,  as  we  have  said. 


OF  THE  COLON.* 
CONFOKMATION  AND  GENERAL  DISPOSITION. 

2192.  The  Colon  forms  the  most  considerable  portion  of  the 
large  intestine.  It  extends  from  the  right  iliac  region  to  the  left, 
between  the  ccecum  and  the  rectum,  with  which  it  is  continuous, 
and  describing  various  turns  which  have  caused  it  to  be  divided 
into  four  portions  :  1°.  The  Right  Lumbar  or  Ascending  Colon  ; 
2°.  The  Arch  of  the  Colon  or  Transverse  Colon ;  3".  The  Left 
Lumbar  or  Descending  Colon  ;  4°.  The  Sigmoid  Flexure  or  Left 
Lliac  Colon. 

2193.  The  Ascending  Colon  commences  at  the  ccecum,  and 
ascends  vertically  and  a  little  backwards  to  near  the  edge  of  the 
corresponding  false  ribs.  Anteriorly,  it  is  covered  by  the  peri- 
toneum and  small  intestine ;  posteriorly,  it  corresponds  immedi- 
ately to  the  quadratus  lumborum  and  kidney  of  the  right  side ; 
internally,  it  is  connected  with  the  inferior  lamina  of  the  trans- 
verse mesocolon  and  the  right  lamina  of  the  mesentery  (2180)  ; 
externally,  it  is  applied  against  the  walls  of  the  abdomen.  Its 
volume  does  not  much  exceed  that  of  the  small  intestine.  Its 
mobility  is  not  great,  on  account  of  its  being  connected  with  the 
kidney  and  quadratus  lumborum  by  a  great  quantity  of  adipose 
cellular  tissue.  Sometimes,  however,  the  peritonevim  forms  for  it, 
posteriorly,  a  more  or  less  loose  fold,  which  is  named  the  Right 
Lumbar  Mesocolon. 

2194.  The  Arch  of  the  Colon  occupies  the  anterior  and  inferior 
region  of  the  epigastrium,  beneath  the  stomach,  above  the  small 
intestine,  behind  the  great  omentum  and  before  the  transverse 
mesocolon.  It  commonly  proceeds  directly  from  one  hypochondrium 
to  the  other ;  but  sometimes  also  it  is  inflected  in  the  middle  and 
descends  into  the  umbilical  region.  This  is  the  longest  and  largest 
of  the  four  portions  of  the  colon.  Its  upper  surface  is  free  and 
smooth ;  it  corresponds  to  the  liver  and  the  great  curvature  of  the 
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stomach,  which  advances  more  or  less  upon  it,  and  at  its  left  end 
is  in  relation  with  the  spleen.  Its  lower  surface,  which  is  also 
smooth  and  polished,  rests  upon  the  mass  of  the  small  intestine. 
Its  anterior  edge,  which  is  convex,  gives  attachment  to  the  great 
omentum,  and  is  in  contact  with  the  walls  of  the  abdomen ;  the 
jwsterior  is  concave,  and  embraced  by  a  fold  of  the  peritoneum 
named  the  Transverse  Mesocolon. 

2195.  The  Descending  Colon  commences  under  the  spleen, 
and  bears  the  greatest  similarity,  in  respect  to  size,  fixedness,  and 
relations,  to  the  ascending  portion.  Like  it,  it  is  placed  behind 
the  small  intestine,  and  before  the  left  kidney  and  quadratus  lum- 
borum,  with  which  it  is  connected  by  cellular  tissue,  or  by  a  fold 
of  the  peritoneum  named  the  Left  Lumbar  Mesocolon. 

2196.  The  Sigmoid  Flexure  of  the  Colon,  which  is  of  moderate 
size,  very  mobile,  and  in  this  respect  similar  to  the  small  intestine, 
occupies  the  deeper  part  of  the  left  iliac  fossa,  where  it  describes 
a  double  curve  in  the  form  of  the  letter  S,  whence  its  name.  It 
commences  at  the  end  of  the  left  lumbar  region,  and  terminates  at 
the  upper  strait  of  the  pelvis,  near  the  articulation  of  the  last  lum- 
bar vertebra  with  the  sacrum.  It  is  surrounded  in  nearly  its 
whole  circumference  by  the  peritoneum,  which  fixes  it  above  and 
behind,  by  means  of  a  very  extended  and  rather  loose  fold,  direct- 
ed obliquely  from  left  to  right,  named  the  Lliac  Mesocolon.  An- 
teriorly it  corresponds  to  the  small  intestine ;  posteriorly,  to  the 
left  psoas  and  iliacus  muscles,  as  well  as  to  the  spermatic  vessels 
and  ureter  of  the  same  side. 

2197-  From  the  above  account,  it  is  easy  to  see  that  the  colon 
describes  in  the  abdomen  a  circle  which  measures  nearly  its  whole 
circumference,  and  which  contains  the  convolutions  of  the  small 
intestine  (2177)'  In  its  whole  extent,  the  colon,  like  the  coecurn, 
presents  interrupted  bulgings,  produced  by  three  longitudinal 
bands ;  but  these  prominences,  which  are  not  quite  so  large  as 
in  the  coecum,  are  almost  entirely  obliterated  in  the  sigmoid  flex- 
ure. It  also  presents  a  very  great  number  of  fatty  appendages, 
owing  to  particular  folds  of  the  peritoneum,  and  so  multiplied  in 
its  ascending  and  descending  portions,  that  they  seem  to  envelope 
it  with  a  continuous  layer.  There  are  fewer  upon  the  arch,  and 
scarcely  any  upon  the  sigmoid  flexure,  where  they  are  also  much 
less  voluminous. 

2198.  In  its  interior,  the  colon  presents  the  same  disposition  as 
the  coecum. 
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2199.  Serous  Membrane  or  Coat.  It  is  formed  by  the  peri- 
toneum, which,  after  having  enveloped  the  intestine,  fixes  it  to  the 
neighbouring  parts  by  different  folds,  which  take  their  name  from 
the  portion  to  which  they  belong.  The  largest  of  these  folds  is  the 
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Transverse  Mesocolon,  ■which  proceeds  from  the  concave  edge  of 
the  arch  of  the  colon  which  it  supports,  and  forms  a  horizontal 
and  moveable  partition,  which  separates  the  epigastric  region  from 
the  umbiHcal,  and  the  stomach,  liver  and  spleen,  from  the  small 
intestine.  It  is  broader  at  the  middle  than  at  its  two  extremities, 
^nd  has  a  nearly  semicircular  form.  It  is  composed  of  two  la- 
minas,  an  inferior  and  a  superior :  the  former  is  continuous  with 
the  mesentery  (2180)  ;  the  other  is  prolonged  into  the  posterior 
cavity  of  the  peritoneum,  and  covers  a  part  of  the  duodenum.  In 
the  interval  of  these  t^^o  lamina?  are  found  the  vessels  and  nerves 
destined  for  the  arch  of  the  colon,  together  with  a  great  number  of 
lymphatic  ganglia.  Between  them  and  the  concave  edge  of  the 
intestine,  there  is  observed  an  empty  triangular  space,  similar  to 
those  which  we  have  already  described  in  the  stomach  and  small 
intestine.  These  two  laminae,  after  uniting  upon  the  colon,  give 
rise  to  the  posterior  lamina  of  the  great  omentum. 

The  Iliac  Mesocolon  varies  much  with  respect  to  its  extent,  and 
is  similar  to  the  other  folds  of  the  same  kind.  It  is  broader  at  the 
middle  than  at  its  extremities.  It  is  continuous  above  with  the 
descending  mesocolon,  or  terminates  in  a  point  behind  the  colon, 
and  inferiorly  is  united  to  the  meso-rectum.  It  also  contains 
vessels,  nerves,  and  some  lymphatic  ganglia. 

2200.  The  Muscular  and  Mucous  Membranes  are  absolutely 
the  same  in  the  colon  as  in  the  coecum  (2188). 

2201.  The  arteries  of  the  coecum,  of  the  ascending  colon,  and  of 
the  right  half  of  the  arch  of  the  colon  are  furnished  by  the  supe- 
rior mesenteric  artery.  Those  of  the  other  parts  of  the  colon  come 
from  the  inferior  mesenteric.  The  veins  of  these  two  intestines 
form  the  two  meseraic  veins  and  open  into  the  vena  portae.  The 
lacteals  are  less  numerous  on  it  than  upon  the  small  intestine.  Its 
nerves  are  furnished  by  the  two  mesenteric  plexuses. 

2202.  The  total  length  of  the  large  intestine  is  about  seven  feet 
in  a  man  of  ordinary  size.  It  forms  about  the  fifth  of  that  of  the 
small  intestine.  The  large  intestine  differs  essentially  from  the 
small,  in  having  a  greater  diameter,  in  having  its  longitudinal 
muscular  fibres  united  into  three  bands,  in  the  presence  of  a  great 
number  of  adipose  appendages,  in  its  situation  at  the  circumference 
and  on  the  sides  of  the  smaU  intestine,  in  its  mode  of  connexion 
with  the  adjacent  parts,  and  in  the  origin,  number,  and  disposition 
of  its  vessels. 


OF  THE  RECTUM,  OR  ORGAN  OF  DEFECATION. 

CONFORMATION  AND  GENERAL  DISPOSITION. 

2203.  The  Rectum  occupies  the  posterior  part  of  the  pelvis,  and 
terminates  the  digestive  canal.  It  succeeds  the  sigmoid  flexure  of 
the  colon,  and  extends  from  the  left  side  of  the  sacro-vcrtebral  ar- 
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ticulation  to  the  summit  of  the  coccyx,  where  it  opens  externally. 
It  is  a  little  inclined  from  left  to  right  at  its  commencement ;  but 
afterwards  follows  the  median  line  of  the  body  nearly  in  a  verti- 
cal direction,  accommodating  itself  to  the  curve  of  the  sacrum,  and 
thus  describing  a  curve,  the  general  concavity  of  which  is  anterior. 
Frequently  also  it  presents  lateral  inflections  more  or  less  distinct. 
It  is  cylindrical  in  the  greater  part  of  its  extent ;  but,  near  its  in- 
ferior extremity,  commonly  presents  a  more  or  less  considerable 
expansion.  Less  voluminous  than  the  coecum  and  colon,  it  is 
yet  susceptible  of  very  great  dilatation,  and  does  not  present 
at  its  surface  either  bulgings  or  muscular  bands ;  only  in  the 
state  of  vacuity,  it  is  marked  with  some  irregular  transverse 
wrinkles,  which  arise  from  the  falling  in  of  its  walls. 

2204.  The  rectum  being  immoveably  fixed  in  its  place,  its  rela- 
tions are  not  subject  to  variation,  although  they  differ  anteriorly  in 
the  different  sexes.  Thus  in  the  male,  it  corresponds,  inferiorly 
and  anteriorly,  to  the  fundus  of  the  bladder,  the  prostate  gland, 
and  vesiculae  seminales,  while  in  the  female,  it  is  covered  by  the 
vagina,  with  which  it  is  connected  by  a  very  considerable  vascular 
lace-work.  To  this  union  the  name  of  Recto-vaginal  Septum  is 
given.  But  anteriorly  and  superiorly,  the  rectum  is  covered  by 
the  peritoneum  in  both  sexes,  and  is  in  contact  with  the  uterus  in 
the  female,  and  the  body  of  the  bladder  in  the  male.  Frequently, 
one  or  two  convolutions  of  the  small  intestine  glide  between  it  and 
these  organs. 

Posteriorly,  and  in  both  sexes,  the  rectum  lies  upon  the  sacrum 
and  coccyx,  from  which  it  is  separated  by  the  hypogastric  vessels 
and  nerves,  contained  in  a  fold  of  the  peritoneum,  broad  above, 
where  it  is  continuous  with  the  sigmoid  mesocolon,  narrow  below, 
and  bearing  the  name  of  Meso-rectum.  At  its  lowest  part,  it  is  in 
contact  with  the  levator  ani  muscle.  On  its  sides,  this  intes- 
tine is  only  connected  with  the  adipose  cellular  tissue  which  occurs 
abundantly  in  the  pelvis,  and  with  the  levatores  ani. 

2205.  The  outer  surface  of  the  rectum  is  smooth,  polished,  and 
white,  being  covered  above  by  the  peritoneum ;  it  presents  in  its 
whole  extent  vertical  and  parallel  striae,  which  are  owing  to  the 
presence  of  longitudinal  muscular  fibres  uniformly  diffused  over  its 
whole  circumference,  so  that  it  has  a  considerable  resemblance  to 
the  oesophagus  considered  also  with  reference  to  its  exterior. 
There  are,  moreover,  observed  upon  it,  the  numerous  anastomoses 
of  the  hasmorrhoidal  vessels,  and  some  fatty  appendages  towards  the 
base  of  the  sacrum. 

2206.  The  inner  surface  of  the  rectum  is  commonly  smooth  in 
its  upper  half,  but,  in  the  lower,  there  are  observed  some  parallel 
longitudinal  wrinkles,  which  are  thicker  near  the  anus,  and  of 
variable  length.  These  wrinkles,  whose  number  varies  from  four 
to  ten  or  twelve,  and  which  are  called  the  Columns  of  the  Rectum, 
are  formed  by  the  mucous  membrane  and  the  layer  of  subjacent 
cellular  tissue.     Between  these  columns,  there  are  almost  always 
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to  be  found  membraneous  semilunar  folds,  more  or  less  numerous, 
oblique  or  transverse,  of  which  the  floating  edge  is  directed  from 
below  upwards  towards  the  cavity  of  the  intestine.  These  folds 
form  a  kind  of  lacunae,  the  bottom  of  which  is  narrow  and  directed 
downwards.  There  are  observed,  moreover,  on  the  inside  of  the 
rectum  the  orifices  of  mucous  follicles  which  are  directed  from 
above  downwards,  and  reddish  villosities  belonging  to  the  mucous 
membrane.  The  follicles  in  question  povn-  into  the  rectum  a  white 
and  pretty  thick  mucus. 

2207.  The  upper  extremity  of  the  rectum  communicates  v/itli 
the  end  of  the  sigmoid  flexure  of  the  colon.  The  lower,  which  is 
very  contracted,  is  terminated  by  the  Anus,^  which  is  situated  at 
about  an  inch  before  the  coccyx.  On  the  edges  of  the  anus,  the 
inner  membrane  of  the  intestine  is  continuous  with  the  skin,  which, 
there,  is  very  delicate,  fvirnished  with  radiating  plicae,  and  covered 
with  a  greater  or  less  quantity  of  hair  which  exists  only  in  the 
adult  male.  This  extremity  is  embraced  by  the  sphincter  ani 
(1299),  and  by  the  two  levatores  ani  (13J3). 


OIIGANIZATION  OF  THE  RECTUM. 

2208.  Serous  Membrane  or  Coat.  The  rectum  is  entirely  des- 
titute of  this  coat  in  its  lower  part,  as  we  have  just  said.  The  case 
is  very  different  with  respect  to  its  upper  region,  behind  which  the 
peritoneum  even  forms  the  fold  named  Meso-rectum  (2204). 
When  the  uterus  is  greatly  distended  during  gestation  the  perito- 
neum is  raised  up  by  that  organ,  and  almost  entirely  leaves  the 
rectum.  In  the  male,  the  distention  of  the  bladder  causes  the 
same  phenomenon,  but  in  a  less  degree. 

2209.  Muscular  Membrane  or  Coat.  It  is  thicker  than  in  the 
other  intestines,  and  has  a  great  resemblance  to  that  of  the  oeso- 
phagus. Its  outer  surface  is  separated  above  from  the  peritoneum 
by  a  layer  of  adipose  cellular  tissue.  The  inner  is  connected  with 
the  mucous  membrane  by  a  loose  cellular  tissue  which  is  not  adi- 
pose. 

It  is  composed  of  two  planes  of  fibres,  the  one  superficial,  the 
other  deep.  The  superficial  fibres,  which  are  longitudinal,  predo- 
minate in  a  decided  manner  in  the  two  upper  thirds  of  the  rectum  ; 
the  others,  which  are  circular,  exist  in  its  lower  third  and  near  the 
anus.  The  former  also  have  a  white  tint ;  the  others  acquire  a 
reddish  hue,  which  is  so  much  the  deeper  the  lower  they  are. 
This  circumstance  has  induced  many  anatomists  to  describe  around 
the  lower  part  of  the  rectum  a  fleshy  ring  under  the  name  of  Inter- 
nal Sphincter  of  the  Anus. 

2210.  Mucous  Membrane  or  Coat.  It  is  similar  to  that  of  the 
rest  of  the  digestive  canal,  only  thicker,  redder,  more  spongy,  and 
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covered  with  a  thicker  and  more  abundant  mucosity.  It  presents 
the  rugae,  lacuna,  and  orifices  of  follicles  of  which  we  have  already 
spoken.  Its  villosities  are  not  numerous,  nor  has  it  any  valvulas 
conniventes. 

2211.  No  intestine  receives  so  many  blood-vessels  as  the  rectum 
in  proportion  to  its  volume.  Its  arteries  come  from  the  inferior 
mesenteric,  hypogastric  and  internal  pudic  arteries.  They  are  col- 
lectively designated  by  the  name  of  H(Bmorrhoklal  Arteries,  and 
are  distinguished  into  superior,  middle,  and  inferior.  Its  veins 
go  partly  to  the  hypogastric,  and  partly  to  the  inferior  meseraic. 
Its  nerves  come  from  the  sciatic  (1830)  and  hypogastric  (1930) 
plexuses.* 


ARTICLE  SECOND. 
ORGANS  OF  RESPIRATION. 


OF  THE  LUNGS. 


CONFORMATION  AND   GENERAL  DISPOSITION. 

2212.  The  Lungs  {Pulmones)f  are  two  spongy,  cellular,  ex- 
pansible organs,  contained  within  the  cavity  of  the  thorax,  separa- 
ted from  each  other  by  the  mediastina  and  the  heart,  surrounded  by 
membranes  which  are  named  pleurae,  and  destined  to  produce 
changes  upon  the  air  and  blood  which  penetrate  into  them,  on  which 
is  essentially  founded  the  act  of  respiration. 

Although  the  lungs  are  to  appearance  separate  and  distinct,  they 
are  yet  really  connected  with  each  other,  since  they  receive  the  air 
by  a  single  canal,  and  as  the  blood  is  transmitted  to  them  by  a  single 
vessel.  Their  volume  is  not  equal  however,  but  on  account  of 
the  projection  of  the  diaphragm  on  the  right  side  caused  by  the 
liver  (1280),  and  the  obliquity  of  the  mediastinum  to  the  left,  the 
right  lung  is  thicker  than  the  left,  which  in  its  turn  has  a  great- 
er vertical  extent.  The  left  lung  is  also  a  little  smaller  than  the 
right. 

*  According  to  the  physiological  order,  we  ought  to  describe  here  the  oi'gans  of 
absorption  :  but  as  their  study  is  considerably  facilitated  by  that  of  the  organs  of 
circulation,  we  shall  defer  their  examination  until  we  have  described  the  latter. 
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In  all  cases,  the  volume  of  the  lungs  is  exactly  proportioned  to 
the  capacity  of  the  cavity  of  the  thorax,  being  so  much  the  larger 
the  wider  the  latter  is.  They  follow  very  accurately  the  motions 
impressed  upon  its  walls,  against  which  they  are  always  applied, 
and  dilate  and  contract  like  them ;  nor  does  any  vacuity  ever  exist 
in  the  interior  of  the  chest. 

2213.  The  lungs  are  proportionally  much  lighter  than  the  other 
organs ;  they  never  sink  in  water  so  long  as  they  are  in  their  na- 
tural state,  and  this  lightness  depends  upon  the  air  which  pene- 
trates their  whole  tissue.  In  infants  which  have  never  breathed, 
the  lungs  generally  sink  in  the  fluid  in  which  they  are  immersed. 

But  the  absolute  weight  of  the  lungs  varies  much  in  different 
individuals  in  which  they  are  examined,  which  may  depend  upon 
the  greater  or  less  quantity  of  blood  that  remains  in  them  at  the 
moment  of  death,  or  upon  a  larger  development.  It  is  also  to  be 
observed,  that  in  children  which  have  not  breathed,  the  lungs  are, 
with  respect  to  the  total  weight  of  the  body,  in  the  variable  rela- 
tion of  55,  or  70  to  1  ;  whereas  the  proportion  is  as  28,  or  35  to  1, 
when  respiration  has  taken  place.  The  act  of  respiration,  there- 
fore, diminishes  their  gravity  in  a  great  degree,  a  circumstance 
which  it  is  of  importance  to  know  with  reference  to  medical  juris- 
prudence. 

2214.  The  colour  of  the  lungs,  in  the  healthy  and  adult  state, 
is  a  pale  yellowish  red,  more  or  less  approaching  to  white  or  gray. 
This  tint  is  equally  observed  in  the  interior,  and  at  the  exterior 
of  the  organ.  But  if  the  blood  happens  to  be  too  much  accumu- 
lated in  its  parenchyma,  the  colour  is  a  dark  red  or  purple,  uni- 
formly diffused,  or  only  dispersed  in  patches,  which  produces  a 
marbled  appearance.  It  is  for  this  reason  that  the  lungs  are  always 
more  coloured  on  the  side  on  which  a  dead  body  has  lain.  The 
reddish,  or  grayish  colour  of  the  lungs,  is  interrupted  by  small 
black  and  brown  spots,  irregularly  dispersed  at  their  surface,  and 
more  or  less  numerous ;  they  are  exactly  defined,  and  in  general 
affect  a  linear  form.  They  are  seldom  isolated  from  each  other ; 
some  are  entirely  superficial,  others  penetrate  more  or  less  deeply 
into  the  tissue  of  the  lungs,  and  there  are  some  which  seem  limited 
to  the  pleura  or  membrane  which  immediately  envelopes  these  or- 
gans, in  the  substance  of  which  they  also  occur.  Buisson  consi- 
ders them  as  analogous  to  the  lymphatic  ganglia  of  the  bronchi. 
They  only 'begin  to  make  their  appearance  about  the  age  of  ten  or 
twelve  years. 

•  2215.  Of  all  the  solid  organs  of  the  body,  the  lungs  are  those 
which  have  the  smallest  density.  They  may  be  compressed  with 
the  greatest  ease,  and  only  resume  their  original  state  imperfectly. 
Although  flexible  and  soft,  however,  they  have  a  tissue  which  is 
not  easily  torn. 

2216.  The  form  of  the  lungs  is  not  very  easy  to  be  described. 
It  may,  however,  in  a  general  manner,  be  likened  to  that  of  a  cone, 
having  its  base  directed  downwards,  and  its  summit  upwards,  and 
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flattened  internally.  The  right  lung  is  divided  into  three  unequal 
lobes,  by  two  oblique  fissures  ;  the  left  presents  only  a  single  fis- 
sure, and  consequently  has  but  two  lobes. 

Their  outer  surface,  which  is  convex,  especially  behind,  and 
nearly  plain  anteriorly,  is  free  in  its  ivhole  extent,  and  corresponds 
to  the  walls  of  the  thorax,  from  which  it  is  separated  by  the  cos- 
tal layer  of  the  pleura.  It  is  smooth  and  polished,  and  constant- 
ly bedewed  with  a  serous  fluid.  On  the  left  lung,  it  presents  a 
fissure  which  descends  obliquely  from  the  posterior  to  the  anterior 
qA^q,  and  divides  the  organ  into  two  lobes,  a  superior  and  anterior, 
which  is  smaller,  and  a  posterior  and  inferior,  which  is  larger : 
this  fissure  nearly  penetrates  through  the  whole  thickness  of  the 
organ.  A  similar  fissure  is  observed  on  the  right  lung ;  but  in  it 
the  upper  lobe  is  divided  into  two  portions  by  a  secondary  fissure 
running  obliquely  downwards  and  outwards,  and  consequently  in  a 
direction  the  reverse  of  the  great  fissure,  and  which  varies  much  as 
to  depth  and  extent.  In  the  two  lungs,  the  upper  lobes,  which 
are  large  above,  terminate  below  in  a  point,  while  the  contrary 
takes  place  in  the  lower  lobes,  which  are  always  larger.  In  the 
right  lung,  the  middle  lobe  is  triangular,  presenting  its  summit 
outwards,  and  its  base  inv^^ards,  and  is  smaller  than  the  other 
two. 

The  internal  surface  of  the  lungs,  which  is  plain  or  slightly 
concave,  to  accommodate  itself  to  the  shape  of  the  heart,  cor- 
responds, posteriorly,  to  the  mediastinum,  and  the  vertebral  column. 
About  the  middle  of  its  height  is  seen  the  insertion  of  the  bronchi 
and  pulmonary  vessels.  Its  two  anterior  thirds  are  contiguous  to 
the  pericardium  and  thymus  gland. 

Their  anterior  edge  is  thin,  sharp,  especially  below,  oblique, 
sinuous,  more  or  less  uneven,  directed  obliquely  downwards  and 
forwards,  and  notched  on  the  left  side  only,  to  receive  the  point  of 
the  heart. 

Their  posterior  edge  is  thick,  rounded,  nearly  vertical,  and 
lodged  in  a  groove  which  the  ribs  form  on  the  sides  of  the  verte- 
bral column  (103). 

Their  base,  which  is  slightly  concave,  rests  upon  the  upper  sur- 
face of  the  diaphragm  (1280),  and  is  inclined  a  little  downwards, 
and  outwards  on  each  side.  It  is  circumscribed  by  a  sharp  and 
sinuous  edge,  which  is  lodged  between  the  ribs  and  the  insertions 
of  the  diaphragm,  and  on  which  there  occurs  the  end  of  the  in- 
terlobular fissure. 

Lastly,  their  summit,  which  is  narrow,  obtuse,  and  a  little  bulged, 
is  situated  at  the  level  of  the  first  rib,  which  it  frequently  sur- 
mounts a  little. 


ORGANIZATION   OF    THE   LUNGS. 

2217.  The  tissue  of  the  lungs  is  very  complicated.     It  seems 
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essentially  composed  of  prolongations  and  successive  ramifications 
of  the  bronchi,  and  pulmonary  arteries  and  veins,  which  stick  to- 
gether in  all  their  divisions,  and  are  sustained  by  a  very  fine  cellu- 
lar tissue,  so  as  to  constitute  a  series  of  lobules  which  are  covered 
and  united  by  the  pleurae,  and  interspersed  with  nerves,  vessels, 
and  lymphatic  ganglia. 


OF    THE    PLEUll^."-^ 

2218.  The  Pleurce  are  two  thin,  diaphanous,  perspirable  mem- 
branes, which  line  the  inside  of  the  chest,  and  are  reflected  from 
thence  over  both  lungs.  Like  all  the  serous  membranes,  to 
whose  order  they  belong,  their  internal  surface  is  always  in  con- 
tact with  itself,  and  they  thus  represent  each  a  bag  without  aper- 
ture. By  their  meeting  together  they  form  the  raediastina,  and 
their  course  is  precisely  the  same  on  either  side. 

Proceeding  from  the  sternum,  the  pleurae  direct  themselves  out- 
wards, line  the  inner  surface  of  the  ribs,  their  cartilages  and  the 
muscles  which  occupy  their  intervals,  separated,  however,  from  the 
latter  by  the  intercostal  vessels  and  nerves,  and  by  adipose  cellular 
tissue.  They  thus  advance  as  far  as  the  vertebral  column,  re- 
flected inferiorly  over  the  diaphragm,  of  which  they  cover  the  tho- 
racic surface,  and  superiorly  under  the  upper  ribs,  behind  which 
they  form  a  kind  of  cul-de-sac  for  lodging  the  summits  of  the  lungs. 
Towards  the  articulations  of  the  ribs  with  the  vertebrae,  they 
are  applied  upon  the  thoracic  nervous  ganglia  (1903)  and  their 
branches,  and  then  direct  themselves  over  the  lateral  parts  of  the 
body  of  the  vertebrse. 

There,  the  two  pleurae  approach  each  other,  but  there  remains 
between  them  a  narrow  and  irregularly  triangular  space,  in  which 
are  lodged  the  descending  aorta,  the  oesophagus,  the  vena  azygos, 
the  thoracic  duct,  the  lower  part  of  the  trachea,  the  commence- 
ment of  the  bronchi,  and  a  great  number  of  lymphatic  ganglia,  the 
whole  immersed  in  a  cellular  tissue.  This  place  is  the  Posterior 
Mediastinum,  the  direction  of  which  is  vertical  and  parallel  to  that 
of  the  vertebral  column. 

Anterior  to  this  space,  the  pleurae,  which  are  very  close  to  each 
other,  do  not  yet  come  into  contact,  but  pass  to  the  sides  of  the  pe- 
ricardium, cover  it  at  first  o/er  a  small  extent,  and  are  reflected 
over  the  posterior  part  of  the  pulmonary  vessels  and  over  the 
lungs  themselves.  They  cover  at  first  the  convex  surface  of  the 
latter,  their  summit  and  base,  diving  deeply  into  the  interlobular 
fissures.  From  thence  they  return  vipon  their  plain  surface,  the 
anterior  part  of  the  pulmonary  vessels,  and  the  other  portion  of 
the  sides  of  the  pericardium,  at  the  fore  part  of  which  they  again 
approach  each  other.     They  then  gain  the  posterior  surface  of  the 
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Sternum,  and  the  point  whence  we  have  considered  them  as  setting 
out,  intercepting  between  them  a  space  not  parallel  to  the  ster- 
num, but  inclined  from  above  downwards  and  from  right  to  left, 
broader  below  than  above,  very  narrow  at  its  middle  part,  and  re- 
presenting a  kind  of  cross,  of  which  the  lower  branches  are  more 
widely  separated  than  the  upper.  This  space,  which  is  commonly 
named  the  Anterior  Mediastinum,  lodges  the  thymus  gland 
above,  and  is  filled  below  with  cellular  tissue,  which  communicates 
with  that  of  the  abdomen  through  a  separation  of  the  fibres  of 
the  diaphragm,  on  the  sides  of  the  ensiform  cartilage  (1277-)  On 
leaving  the  anterior  part  of  the  mediastinum,  the  pleuras  cover 
the  internal  mammary  vessels  and  a  certain  number  of  lymphatic 
ganglia. 

2219.  The  degree  of  adhesion  which  the  pleurae  contract  with 
the  subjacent  organs  is  not  the  same  in  their  whole  extent.  They 
are  easily  detached  from  the  sternum,  ribs,  intercostal  muscles, 
and  sides  of  the  vertebral  column,  but  are  united  in  a  more  inti- 
mate manner  to  the  surface  of  the  lungs,  although  there  exists  be- 
tween them  and  the  parenchyma  of  the  organ  a  kind  of  rather 
dense  membrane,  formed  of  cellular  tissue.  They  are  connected  in 
a  loose  m.anner  with  the  anterior  and  posterior  parts  of  the  lateral 
surfaces  of  the  pericardium,  but  on  their  middle  region,  and  oppo- 
site the  pulmonary  vessels,  they  adhere  with  extreme  firmness. 

2220.  The  inner  surface  of  the  pleurae  is  smooth,  polished, 
moistened  by  a  serous  fluid,  and  free  of  all  adhesion  in  the  natural 
state ;  those  which  are  frequently  observed  upon  it,  being  always 
the  effect  of  some  disease.  By  boiling,  they  lose  their  transpa- 
rency, and  acquire  an  opaque  opaline  tint.  On  the  sides  of  the 
diaphragm,  they  present  small  adipose  appendages,  similar  to  those 
which  we  have  described  as  occurring  on  the  large  intestine  (2197)» 
and  they  are  a  little  thicker  at  the  posterior  surface  of  the  chest 
than  at  the  anterior. 

2221.  The  arteries  of  the  pleurae  come  from  the  intercostal,  in- 
ternal mammary,  phrenic,  inferior  thyroid,  thymic,  pericardiac, 
and  bronchial  arteries.  The  veins  exactly  correspond  to  the  ar- 
teries. A  prodigious  quantity  of  lymphatics  is  perceived  in  these 
membranes ;  but  no  nervous  filaments  have  yet  been  traced  in 
them. 


OF  THE  AERIFEROUS  CANALS  OF  THE  LUNGS,  OR  THE  TRACHEA 
AND  BRONCHI. 

GENERAL  CONFORMATION. 

2222.  The    Trachea,^    or    Windpipe^  (Aspera  Arteria,}  is  a 
cylindrical,  cartilaginous  and  membraneous  tube,  a  little  flattened 
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posteriorly,  placed  before  the  vertebral  column,  extending  from  the 
lower  part  of  the  larynx  to  opposite  the  second  or  third  dorsal 
vertebra,  in  the  posterior  mediastinum.  Running  along  the  me- 
dian line  of  the  body,  symmetrical  and  regular  in  its  whole  extent, 
slightly  mobile  and  extensible,  the  trachea  has  a  diameter  of  about 
eight  or  ten  lines,  which  remains  the  same  in  its  whole  extent, 
varying  only  according  to  the  age  and  certain  individual  peculiari- 
ties.    It  is  in  general  proportional  to  the  size  of  the  lungs. 

2223.  The  anterior  side  of  the  trachea  is  convex,  and  covered 
above  by  the  thyroid  gland,  inferior  thyroid  veins,  and  sterno- 
hyoidei  and  sterno-thyroidei  muscles,  from  which  it  is  separated  by 
a  layer  of  pretty  thick  loose  cellular  tissue.  Inferiorly,  it  corres- 
ponds to  the  thymus  gland,  the  left  sub-clavian  vein,  the  arteria 
innominata,  and  the  arch  of  the  aorta.  Its  posterior  side,  which 
is  flattened,  covers  the  oesophagus,  and  a  little  to  the  right,  the 
bodies  of  the  vertebrae,  which  is  owing  to  the  obliquity  of  the  oeso- 
phagus (2136.)  Laterally,  it  is  contiguous  to  the  common  carotid 
arteries,  the  internal  jugular  veins,  the  pneumo-gastric  nerves,  and 
the  communicating  twigs  of  the  cervical  ganglia,  which  are  sepa- 
rated from  it  by  a  mass  of  adipose  cellular  tissue. 

2224.  At  its  inferior  extremity,  the  trachea  bifurcates,  and 
gives  rise  to  two  canals  which  penetrate  into  the  lungs.  These 
are  the  Bronchi,  which  are  distinguished  into  right  and  left,  and 
which  separate  from  each  other,  directing  themselves  downwards 
and  outwards,  at  nearly  a  right  angle.  The  Right  Bro7whus  is 
wider,  shorter,  and  more  horizontal  than  the  left,  and  is  a  little 
anterior  to  it.  It  penetrates  into  the  lung  opposite  the  fourth  dor- 
sal vertebra,  is  embraced  in  its  course  by  the  curve  of  the  vena 
azygos,  and  by  the  arch  which  the  right  branch  of  the  pulmonary 
artery  forms.  The  Left  Bronchus,  which  is  a  little  smaller,  but 
longer  and  more  oblique,  is  embraced  by  the  aorta  and  left  branch 
of  the  pulmonary  artery. 

The  bronchi  enter  the  lungs  by  their  internal  surface,  and  di- 
vide into  two  branches,  which,  after  a  very  short  course,  subdivide, 
and  thus  give  out  branches  becoming  gradually  smaller,  which 
take  all  kinds  of  directions.  These  ramifications  seem  to  divide 
the  whole  tissue  of  the  organ  into  lobules  separated  from  each  other 
by  cellular  tissue,  and  absolutely  exist  in  all  points.  It  is  ex- 
tremely difficult  to  trace  them  to  their  termination.  Malpighi 
thought  that  they  end  by  rounded  and  membraneous  vesicles, 
which,  according  to  Willis,  are  pedicellate.  Senac  imagines  the 
lobules  of  the  lungs  to  be  composed  of  polyhedral  vesicles,  the  sixth 
of  a  line  in  diameter,  into  each  of  which  a  twig  of  the  bronchi  opens. 
But  it  appears  demonstrated,  on  the  contrary,  that  the  divisions 
of  the  bronchi  ultimately  terminate  by  a  small  undilated  cul- 
de-sac,  and  that  it  is  from  the  union  of  several  of  these  minute 
twigs,  kept  together  by  the  cellular  tissue  in  which  they  are  im- 
mersed, that  what  is  called  the  Pulmonary  Lobule  results. 
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ORGANIZATION  OV  THE  TKACHEA  AND  BRONCHI, 

2225.  The  aeriferous  canals  of  the  kings  are  composed  of  car- 
tilaginous rings,  membranes,  arterial  and  venous  vessels,  lympha- 
tics, nerves,  mucous  follicles,  and  the  Bronchial  Ganglia. 

2226.  Cartilaginous  Kifigs.  There  are  from  sixteen  to  twenty 
of  these  rings  in  the  trachea.  They  are  not  complete,  however, 
being  interrupted  in  their  posterior  third.  They  are  placed  hori- 
zontally above  each  other,  and  separated  by  narrow  membraneous 
intervals.  Cvirved  upon  themselves,  and  flattened  in  the  plane  of 
their  direction,  they  have  all  the  same  length,  but  vary  much 
as  to  breadth  ;  their  form  approaches  that  of  a  very  elongated 
right-angled  triangle,  when  they  are  stretched  out.  They  are  com- 
monly thicker  at  their  middle  part  than  at  their  extremities,  which 
are  sometimes  bifurcated.  By  their  convex  surface,  they  corres- 
pond to  a  fibrous  membrane,  and  by  the  concave  are  in  connexion 
with  a  mucous  membrane.  I'heir  rounded  edg-es  give  attachment 
to  the  first  of  these  membranes,  and  project  a  little  more  on  the 
inner  than  on  the  outer  surface  of  the  canal.  Sometimes  also  seve- 
ral of  them  are  seen  to  unite  and  be  confounded  with  each  other. 
The  first  is  commonly  very  broad,  and  sometimes  joins  the  cricoid 
cartilage ;  the  last  is  still  broader,  and  \'ery  different  from  the 
others.  It  is  triangular,  and  its  middle  part  is  prolonged  inferior- 
iy,  bending  a  little  backwards,  to  accommodate  itself  to  the  origin 
of  the  bronchi. 

In  the  first  ramifications  of  the  bronchi,  the  cartilaginous  rings 
are  entirely  similar  to  those  of  the  trachea,  only  thinner,  smaller, 
and  sometimes  formed  of  several  pieces.  But  in  the  secondary  ra- 
mifications they  are  merely  small  irregular  grains,  varying  in  form, 
united  or  separate,  which  gradually  diminish,  so  as  to  disappear 
entirely  in  the  ultimate  divisions  of  these  canals. 

The  colour  and  consistence  of  the  cartilages  of  the  trachea  and 
bronchi  are  the  same  as  in  those  of  the  ear,  the  apertures  of  the 
nose,  &c.  Their  elasticity  is  very  remarkable.  They  seldom  os- 
sify, even  in  the  most  advanced  old  age. 

2227.  Fibrous  or  Outer  Membrane.  It  comes  from  the  infe- 
rior circumference  of  the  cricoid  cartilage,  and  is  prolonged  to  the 
last  extremities  of  the  bronchi,  becoming  gradually  thinner  to  an 
excessive  degree.  It  is  formed  of  longitudinal  and  parallel  fibres, 
of  which  the  more  superficial  are  reddish,  the  deeper  white. 

This  membrane  alone  forms  posteriorly  the  solid  portion  of  the 
trachea,  which  gives  that  canal  a  rounded  form  in  this  place.  An- 
teriorly it  is  continually  interrupted  by  the  cartilaginous  rings  which 
appear  developed  in  its  substance,  and  it  only  sends  before  them  a 
very  small  number  of  fibres. 

The  outer  surface  of  this  membrane  is  sprinkled  posteriorly 
with  reddish,  oval,  or  rounded  granulations,  varying  in  their  figure. 
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These  are  mucous  follicles,  the  excretory  ducts  of  which  traverse 
the  whole  substance  of  the  canal  to  open  upon  its  inner  surface  : 
they  are  commonly  named  the  Glands  of  the  Trachea ;  they  are 
wanting  anteriorly. 

Its  inner  surface  corresponds  anteriorly,  and  in  the  intervals  of 
the  cartilages,  to  the  mucous  membrane,  from  which  it  is  separated 
by  a  multitude  of  other  smaller  granulations,  varying  in  colour, 
which  also  appear  to  be  follicles.  But  posteriorly,  it  is  immediate- 
ly applied  upon  a  layer  of  transverse  fibres,  very  close  and  dense, 
attached  to  the  extremities  of  the  rings,  and  of  a  muscular  nature. 
These  fibres  are  disposed  in  small  bundles,  and  form  a  perfectly 
distinct  plane. 

2228.  Mucous  or  Inner  Membrane.  This  is  a  continuation  of 
the  membrane  of  the  larynx  (1487),  ^^^^  extends  to  the  termina- 
tion of  the  bronchi.  Thin,  reddish,  and  plicate  in  the  direction 
of  its  length,  especially  at  the  back  part,  where  it  is  applied  against 
the  fibres  of  muscular  appearance  which  we  have  just  noticed,  it 
corresponds  in  the  rest  of  its  extent,  to  the  inner  surface  of  the 
cartilaginous  rings,  and,  between  them,  to  the  fibrous  membrane. 
It  has  in  general  little  adhesion  to  these  different  parts.  Its  inner 
surface  is  perforated  by  the  excretory  orifices  of  its  mucous  folli- 
cles, which  constantly  pour  out  a  rather  thick  and  not  very  plentiful 
fluid.     Its  orgaruzation  presents  nothing  remarkable. 

2229.  The  vessels  of  the  trachea  come  from  the  superior  and  in- 
ferior thyroid.  Its  nerves  are  furnished  by  the  pneumo-gastric 
nerves  (I7O8,  I709)  and  cervical  ganglia  (1884,  1893).  The 
bronchi  have  arteries  which  bear  their  name,  and  which  arise  im- 
mediately from  the  aorta ;  they  are  commonly  two  in  number,  a 
right  and  a  left.  They  have  corresponding  veins,  which  empty 
their  contents,  to,  the  right  into  the  vena  azygos,  and  to  the  left 
into  the  superior  intercostal  vein.  Their  nerves  are  supplied  by 
the  two  pulmonary  plexuses  (I7IO,  1899,  1906). 

2230.  Lymphatic  Ganglia  of  the  Bronchi  {Bronchial  Glands). 
They  are  very  numerous,  and  are  situated  before  the  bifurcation 
of  the  trachea,  around  the  bronchi,  and  even  in  the  interior  of  the 
lungs,  where  they  are  irregularly  disseminated.  Their  form  pre- 
sents numerous  variations,  being  sometimes  oval,  or  rounded, 
sometimes  lobular,  &c.  They  also  vary  much  as  to  size  :  the 
larger  are  lodged  above  the  trachea,  the  smaller  in  the  intervals  of 
the  bronchi.  Their  colour  is  black,  or  of  a  dark  brown  in  the 
adult,  reddish  in  children.  Their  tissue  has  in  general  little  con- 
sistence ;  they  may  be  crushed  under  the  fingers,  to  which  they 
communicate  their  colour.* 


*  I  have  never  been  able  to  discover  the  excretory  ducts  which  some  anatomistG 
■give  them,  and  by  which  they  are  supposed  to  pour  out  a  peculiar  fluid  into  the  brort- 
■jM,  but  have  distinctly  seen  several  times,  as  Haller  states,  lymphatic  vessels  going 
to  tbem,  or  issuing  from  them  to  throw  themselves  into  the  thoracic  duct.  Four- 
troy  thought  theii  black  colour  owing  to  the  accumulation  of  the  carbon^  v/hidi  hg 
supposed  to  be  separated  from  the  blood  during  the  act  of  respiration. 
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OF  THE  PKOPER  TISSUE  OF  THE  LUNGS. 

2231.  We  have  already,  to  a  certain  degree,  an  idea  of  the  in- 
timate structure  of  the  lung,  as  we  know  several  of  the  organs 
which  enter  into  its  composition.  But  when  we  come  to  consider 
it  with  some  attention,  without  reference  to  its  constituent  parts, 
we  find  that  it  is  divided  into  several  lobules,  distinct  even  at  the 
exterior,  and  separated  from  each  other  by  small  whitish  grooves. 
They  are  especially  very  Avell  seen  on  tearing  the  tissue  of  the  or- 
gan after  it  has  been  boiled.  They  vary  much  as  to  volume  and 
form.  They  present,  in  general,  a  number  of  small  surfaces, 
bounded  by  prominent  angles,  and  present  in  their  intervals  a  loose, 
filamentous  cellular  tissue,  destitute  of  fat,  very  extensible,  and  ca- 
pable of  becoming  emphysematous  with  the  greatest  ease,  whether 
during  life,  by  the  rupture  of  a  division  of  the  bronchus,  or  after 
death,  by  insufflation.  Each  of  these  lobules  is  divided  into  smaller, 
without  its  being  possible  to  discover  the  precise  termination  of  this 
division.  The  intimate  structure  of  these  last  lobules  is  unknown. 
Willis  asserted  that  they  have  a  racemiform  arrangement  around  the 
ramifications  of  the  bronchi,  which,  however,  does  not  appear  to  be 
the  case.  It  is  only  very  probable  that  they  are  formed  by  the  union 
of  the  last  extremities  of  the  bronchi,  vessels  and  nerves  which  are 
distributed  in  the  lungs. 

2232.  Besides  the  parts  which  we  have  already  seen  to  enter 
into  the  composition  of  the  lungs,  there  also  occur  the  pulmonary 
arteries  and  veins,  of  which  we  shall  speak  when  we  come  to  treat 
of  the  heart.  They  in  fact  establish  an  intimate  connexion  between 
the  organs  of  respiration  and  those  of  circulation. 


OF  THE  THYMUS  GLAND* 

2233.  This  name  is  given  to  an  organ,  the  uses  of  which  are 
entirely  unknown,  but  which,  on  account  of  its  position  in  the  an- 
terior mediastinum,  naturally  comes  to  be  examined  after  the  organs 
of  respiration.  It  is  parenchymatous,  bilobate,  glandiform,  oblong, 
soft,  lobular,  and  of  very  variable  colour  and  size.  It  is  to  be  ob- 
served that  in  the  foetus  it  extends  nearly  from  the  thyroid  gland  to 
the  vicinity  of  the  diaphragm,  and  progressively  diminishes  with 
age,  so  that  in  the  adult  it  is,  as  it  were,  in  a  state  of  atrophy,  and 
in  old  persons  can  only  be  discovered  with  difficulty  in  the  midst  of 
the  cellular  tissue. 

2234.  The  thymus  gland  occupies  the  upper  separation  of  the 
anterior  mediastinum,  and  corresponds  posteriorly  to  the  trachea 
(2223),  the  inferior  thyroid  veins,  the  left  subclavian  vein,  the  vena 
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cava  superior,  the  arch  of  the  aorta,  and  the  pericardium.  Ante- 
riorly, it  is  covered  by  the  upper  part  of  the  sternum  and  by  the 
lower  part  of  the  sterno-thyroidei  muscles.  Its  edges  are  in  contact 
with  the  pleuree  below.  I  ts  upper  extremity  is  divided  by  a  notch 
into  two  portions,  of  which  the  right  is  generally  thicker  and  longer 
than  the  left.  Its  inferior  extremity,  which  is  larger,  is  also  notch- 
ed, and  presents  the  same  relation  between  its  two  portions.  These 
two  notches  are  continued  into  each  other,  by  a  groove  which  pre- 
vails along  the  anterior  surface  of  the  thymus  gland. 

2235.  This  organ  is  enveloped  by  a  very  thin  cellular  capsule, 
"which  sends  prolongations  into  its  interior,  and  thus  divides  its  soft 
yellowish  or  whitish  parenchyma  into  lobules  of  unequal  size,  in 
each  of  which  there  are  distinguished  several  vesicles  filled  with  a 
milky  and  slightly  viscous  fluid,  and  appearing  to  communicate 
"with  each  other  in  the  whole  extent  of  the  organ.  No  excretory 
duct  has  been  discovered  for  it,  but  it  is  traversed  by  blood-vessels 
and  lymphatics.  Its  arteries,  although  of  a  small  size,  are  pretty 
numerous.  They  arise  from  the  inferior  thyroid,  internal  mammary, 
bronchial,  mediastinal  and  pericardiac  arteries.  The  veins  precisely 
correspond  to  the  arteries.  It  receives  some  nervous  filaments 
from  the  pneumo-gastric  and  phrenic  (1737)  nerves,  and  from  the 
inferior  cervical  ganglia. 


ARTICLE  THIRD. 
ORGANS  OF  CIRCULATION. 


OF  THE  HEART  AND  ITS  ENVELOPES  OR  OF  THE 
CENTRAL  ORGAN  OF  CIRCULATION. 

OF  THE  PERICARDIUM.* 

2236.  The  Pericardium  is  a  membraneous  bag  which  envelopes 
the  heart  and  the  arterial  and  venous  trunks  which  issue  from,  or 
enter  into,  it.  It  is  lodged  in  the  inferior  separation  of  the  ante- 
rior mediastinum,  above  the  central  aponeurosis  of  the  diaphragm, 
to  which  it  is  strongly  united.  Its  form  is,  at  first  sight,  that  of  a 
cone,  with  the  base  directed  downwards  and  a  little  to  the  left, 
■while  the  summit  looks  upwards,  backwards  and  to  the  right ;  but 
■when  freed  of  the  fat  in  which  it  is,  as  it  were,  immersed,  and  ex- 
tricated from  the  laminae  of  the  mediastinum,  it  is  found  to  be  ex- 

*  Ili^i,  circa  ;    K»g5/a,  cor^ 
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actly  moulded  upon  the  heart.     Its  size  is  proportioned  to  the  vo- 
lume of  the  organ  which  it  incloses. 

2237.  Anteriorly,  the  pericardium  is  covered  by  the  pleura,  ex- 
cepting in  its  middle  part,  whei-e  it  corresponds  to  the  separation  of 
the  mediastinum  and  to  the  thymus  gland,  and  by  intervention  to 
the  sternum  and  cartilages  of  the  last  true  ribs  of  the  left  side, 
from  which  it  is  separated  laterally  by  the  fore  part  of  the  lungs. 
Posteriorly,  it  is  of  a  very  small  extent,  and  rests  upon  the  bronchi, 
oesophagus,  and  descending  aorta.  To  the  right  and  left,  it  is  in 
connexion  with  the  pleurae,  the  phrenic  nerves  (17-37)5  ^nd  the  in- 
ternal surfaces  of  the  lungs.  Inferiorly,  it  corresponds  to  the  apo- 
neurotic centre,  and  a  little  to  the  left,  to  the  fleshy  fibres  of  the 
diaphragm. 

2238.  The  pericardium  is  composed  of  two  membranes,  an  outer 
or  fibrous,  and  an  inner  or  serous. 

2239.  Fibrous  Membrane.  Intimately  united  below  with  the 
aponeurosis  of  the  diaphragm,  it  ascends  around  the  heart,  which 
it  embraces  as  far  as  its  base,  and  there  is  continued  to  a  greater  or 
less  distance  upon  the  great  trunk  of  the  vessels,  dividing  into 
several  distinct  sheaths  which  accompany  them  to  a  certain  dis- 
tance. The  pericardium,  therefore,  is  not  perforated  to  allow  these 
vessels  to  pass,  as  many  anatomists  have  alleged ;  but  its  fibrous 

'  lamina  loses  itself  insensibly  on  their  walls,  and  even  seems  to  be 
united  with  them.  These  sheaths  are  eight  in  number ;  one, 
which  is  very  short,  for  the  vena  cava  superior ;  four,  still  shorter, 
for  the  pulmonary  veins  ;  one  which  is  indefinitely  prolonged,  for 
the  aorta  ;  two  for  each  branch  of  the  pulmonary  artery.  The  vena 
cava  inferior  penetrates  into  the  pericardium  through  the  centre  of 
the  diaphragm,  and  has  no  fibrous  sheath. 

This  fibrous  membrane  corresponds  directly  to  the  pleurae  by 
the  greater  part  of  its  outer  surface.  It  is  separated  from  them  by 
a  layer  of  more  or  less  thick  adipose  tissue,  excepting  in  its  middle, 
where  the  contact  and  adhesion  are  more  intimate.  Its  inner  sur- 
face is  lined  in  nearly  its  whole  extent  by  the  serous  membrane, 
excepting  when  it  is  continued  upon  the  vessels. 

2240.  This  membrane  presents  the  greatest  resemblance  to  the 
dura  mater  in  its  structure,  only  it  is  not  so  thick.  Its  colour  is 
pearly  and  aponeurotic.  Its  fibres  are  sometimes  isolated,  often 
collected  in  distinct  bundles,  of  variable  thickness  and  breadth, 
irregularly  disposed,  and  crossing  each  other  in  all  directions.  The 
greater  number,  however,  ascend  vertically  and  parallel  to  the  axis 
of  the  pericardium,  being  continuous  below  with  the  phrenic  apo- 
nevirosis,  and  separating  above  upon  the  vessels. 

2241.  Serous  Membrane.  It  has  a  much  more  extended  course 
than  the  fibrous  membrane,  as,  after  lining  its  inner  surface,  it  is 
reflected  over  the  heart  and  covers  it  entirely,  without,  however, 
containmg  it  in  its  interior,  in  which  respect  it  is  similar  to  the  other 
serous  membranes  which  we  have  already  examined,  as  the  arach- 
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noid  membrane  and  the  pleurjB.  Applied  below,  directly  and  in  a 
very  close  manner,  upon  the  aponeurosis  of  the  diaphragm,  it 
ascends  forwards  along  the  fibrous  membrane  to  the  place  where 
the  latter  is  prolonged  vipon  the  great  vessels  of  the  base  of  the 
heart.  There,  it  is  reflected  upon  the  aorta,  above  its  first  curve  ; 
to  the  left  upon  the  pulmonary  artery,  before  its  bifiurcation  ;  to  the 
right  upon  the  vena  cava  superior,  about  an  inch  above  its  en- 
trance into  the  auricle,  and  on  the  right  pulmonary  veins,  imme- 
diately after  their  issuing  from  the  lung.  It  covers  the  anterior 
surface  of  all  these  vessels,  penetrates  into  their  intervals  to  a  great- 
er or  less  distance,  and  invests  the  aorta  and  pulmonary  artery  in 
their  whole  circumference,  excepting  the  place  where  they  are  in 
immediate  contact.  It  also  covers,  between  them,  the  ductus  ar- 
teriosus, or  the  ligament  by  which  it  is  substituted.  In  the  place 
where  this  membrane  is  reflected,  the  separation  of  the  two  laminas 
of  the  pericardium  may  be  very  distinctly  seen,  a  very  perceptible 
triangular  space  existing  between  them. 

Having  thus  arrived  at  the  base  of  the  heart,  the  serous  mem- 
brane of  the  pericardium  proceeds  directly  from  the  pulmonary 
artery  over  the  ventricles,  and  from  the  vena  cava  over  the  right 
auricle.  On  leaving  the  aorta,  it  is  prolonged  into  a  depression 
which  exists  between  that  artery  and  the  right  auricle,  whence  it 
also  directs  itself  towards  the  ventricles.  From  the  summit  and 
edges  of  the  heart,  it  goes  to  its  posterior  surface  and  covers 
it,  ascends  again  to  its  base,  embraces  it  to  the  right  and  be- 
low the  vena  cava  inferior,  to  the  left  and  above  the  left  pulmonary 
veins,  and  is  reflected  over  the  posterior  part  of  the  fibrous  mem- 
brane. 

This  membrane  dives  into  all  the  irregularities  which  the  heart 
presents  at  its  surface,  where  it  is  so  thin  and  transparent,  especi- 
ally upon  the  ventricles,  that  it  becomes  very  difficult  to  demon- 
strate its  existence,  excepting  in  the  places  where  it  is  separ- 
ated from  the  fleshy  fibres  by  adipose  tissue.  It  adheres  inti- 
mately to  the  fibrous  membrane,  and  can  only  be  detached  from 
it  in  points  of  small  extent,  or  at  the  place  of  its  reflection.  It  has 
very  little  attachment  to  the  vessels,  and  can  easily  be  raised  from 
their  surface. 

2242.  The  inner  surface  of  this  membrane,  which  is  everywhere 
in  contact  with  itself,  is  smooth  and  polished,  and  continually  mois- 
tened by  a  serous  fluid. 

2243.  The  arteries  of  the  pericardium  are  very  small,  and  arise 
from  the  thymic,  phrenic,  bronchial,  and  oesophageal  arteries,  the 
coronary  arteries  of  the  heart,  the  internal  mammary  arteries  and 
the  aorta  itself.  Its  veins  correspond  to  the  arteries,  and  partly 
terminate  in  the  vena  azygos.  Its  lymphatic  vessels  go  to  the 
ganglia  which  surround  the  vena  cava  superior,  and  the  origin  of 
the  aorta.  Nervous  filaments  have  not  yet  been  traced  into  the 
substance  of  its  laminae. 
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6oh  ORGANS  OF   CIRCULATION. 

OF  THE  HEART.* 
GENERAL    CONFORMATION. 

2244.  The  Heart  (Cor),  the  centre  of  the  circulation,  is  a  hol- 
low muscular  organ  of  an  irregular  conical  or  pyramidal  form,  in- 
clined forwards,  downwards,  outwards  and  from  right  to  left,  flat 
posteriorly  and  inferiorly,  convex  anteriorly  and  superiorly,  and 
lodged  in  the  pericardium.  We  have  already  pointed  out  its  gene- 
ral relations  in  describing  the  latter  organ. 

Its  volume  varies  much  in  different  individuals.  Its  mass,  com- 
pared with  that  of  the  body,  is  very  small ;  but,  in  general  it  is  so 
much  the  greater  the  younger  the  subject  is.  Although  it  is  re- 
tained by  the  pericardium,  the  mediastinum  and  large  vessels,  its 
situation  changes  every  moment  during  life,  because  it  follows  the 
motions  of  the  diaphragm,  or  because  its  weight  drags  it  in  different 
directions,  according  to  the  position  that  is  assumed. 

2245.  Its  ante7'ior  surface,  which  is  turned  a  little  upwards,  is 
convex,  and  presents,  in  its  middle,  a  groove  which  traverses  it 
obliquely  from  above  downwards,  and  from  left  to  right,  and  in 
which  are  lodged  the  anterior  coronary  artery  and  vein,  in  the  midst 
of  a  considerable  quantity  of  adipose  tissue.  The  portion  of  this 
surface  which  is  situated  to  the  right  of  the  groove,  is  much  broader 
than  that  to  the  left. 

2246.  Its  posterior  surface  is  directed  downwards,  and  is  nearly 
horizontal.  It  is  flat,  and  rests  upon  the  aponeurotic  centre  of  the 
diaphragm,  from  which  it  is  separated  only  by  the  serous  mem- 
brane of  the  pericardium.  It  is  traversed  nearly  vertically  by  a 
groove  which  receives  the  posterior  coronary  artery  and  vein,  and 
which  joins  the  preceding  at  the  apex  of  the  heart.  The  portion  of 
the  posterior  surface  of  the  heart  which  is  to  the  left  of  the  groove 
is  much  broader  than  that  which  occupies  its  right  side. 

2247.  The  right  margin  of  the  heart  is  at  the  same  time  inferior. 
It  is  thin  and  sharp,  longer  than  the  left,  and  resting  upon  the 
diaphragm.  The  left  margin  is  directed  backwards  and  upwards  ; 
it  is  obtuse,  rounded,  very  thick,  and  coasted  by  the  posterior  co- 
ronary artery. 

2248.  The  base  of  the  heart,  which  is  situated  above,  behind, 
and  to  the  right,  slightly  inclined  from  above  downwards,  and  from 
left  to  right,  is  separated  from  the  vertebral  column  by  the  aorta 
and  oesophagus,  and  is  connected  with  the  pericardium  through  the 
medium  of  arteries  which  issue  from,  and  of  veins  which  go  to,  it. 
There  is  observed  upon  it  an  oblique  groove,  which  indicates  the 
junction  of  the  auricles  and  ventricles.  The  summit,  which  looks 
forwards,  downwards,  and  to  tlie  left,  is  lodged  in  a  notch  of  the 
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lung  of  that  side  (2216),  corresponds  to  the  interval  of  the  carti- 
lages of  the  fifth  and  sixth  ribs,  is  furnished  with  much  fat,  and 
presents  a  depression  which  marks  the  point  of  union  of  the  two 
grooves,  of  which  we  made  mention  in  describing  its  surfaces. 

2249.  The  heart  contains  four  cavities,  which  are  named  its 
ventricles  and  auricles.  The  two  auricles  occupy  its  base,  or  its 
superior  and  posterior  region.  The  two  ventricles  are  contained 
in  its  inferior  part.  An  auricle  and  a  ventricle  are  placed  to  the 
right,  and  to  the  left  the  same  disposition  is  observed.  On  each 
side,  the  auricle  communicates  with  the  corresponding  ventricle;  but 
the  right  cavities  never  communicate  directly  with  the  left  in  the 
natural  state  and  after  birth.  In  the  right  cavities  there  is  found 
black  blood,  which  is  to  be  submitted  to  the  action  of  the  air  in 
the  lungs.  In  the  left,  there  is  found  red  blood  which  has  already 
undergone  this  action.  The  former  receive  the  blood  from  all 
parts  of  the  body,  and  drive  it  into  the  lungs  ;  the  latter  receive 
the  blood  from  the  lungs,  and  drive  it  through  the  whole  body. 


RIGHT  PART  OF  THE  HEART. 
OF  THE  RIGHT  AURICLE. 

2250.  The  right  or  anterior  auricle,  (Auricula  dewtra  seu 
anterior)  occupies  the  inferior,  right,  and  anterior  part  of  the  base 
of  the  heart,  and  rests  upon  the  diaphragm.  Its  form  is  very  ir- 
regular and  difficult  to  be  described.  Transversely  elongated,  it 
presents  its  greatest  breadth  to  the  right  and  behind,  its  narrowest 
part  before  and  to  the  left,  in  which  latter  direction  it  is  prolonged 
by  a  flattened  loose  appendage  f proper  auricle  J,  terminating  in  a 
point,  irregularly  dentated  on  its  edges,  and  placed  transversely 
between  the  aorta  and  the  right  ventricle.  It  is  in  general  wider 
than  the  left  auricle. 

2251.  Its  outer  surface  is  free  externally ;  but  internally  it  is 
united  with  the  left  auricle,  below  with  the  right  ventricle,  behind 
with  the  orifices  of  the  two  venae  cavse.  Anteriorly,  it  is  surmount- 
ed by  the  appendage  mentioned  above. 

2252.  Its  inner  surface  presents  four  sides  for  examination. 
1°.  Its  posterior  side  presents  at  its  vipper  part  the  orifice  of  the 
vena  cava  sviperior,  directed  obliquely  forwards  and  downwards,  and 
furnished  with  a  rounded,  thick,  and  fleshy  projecting  edge,  more 
distinct  and  stronger  posteriorly  than  anteriorly.  This  orifice  is 
narrower  than  that  of  the  vena  cava  inferior,  which  is  situated  be- 
low and  more  behind  it,  and  which  is  directed  obliquely  upwards 
and  inwards.  These  two  apertures  are  very  close  to  each  other, 
and  are  even  continuous  by  a  portion  of  their  circumference ;  in 
this  common  portion  there  is  sometimes  observed  a  more  or  less 
distinct  tubercle  (Tuherculum  Loweri),  which  is  nothing  else 
than  a  prominence  formed  by  fat  or  by  a  fleshy  bundle. 
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Inferioily,  the  orifice  of  the  vena  cava  inferior  is  furnished  with 
a  membraneous  fold,  which  advances  into  the  cavity  of  the  auricle, 
and  is  named  the  Eustachian  Valve.  The  breadth  of  this  valve 
varies  much  in  the  adult,  but  can  never  entirely  close  the  aper- 
ture of  the  vein ;  its  dimensions  are  more  considerable  in  children, 
and  especially  in  foetuses,  and  it  becomes  gradually  obliterated 
with  age,  so  as  to  be  very  indistinct  in  old  persons.  Its  position 
is  nearly  vertical,  and  its  form  semilunar.  Its  posterior  surface, 
which  is  directed  backwards,  to  the  right  and  upwards,  corresponds 
to  the  cavity  of  the  vena  cava  inferior.  The  anterior,  which  has 
an  opposite  direction,  corresponds  to  the  cavity  of  the  auricle.  Its 
free  edge,  which  looks  upwards  and  backwards,  is  sometimes  reti- 
cular ;  it  is  more  or  less  concave,  but  is  always  very  thin.  Its 
right  extremity  is  connected  with  the  circumference  of  the  vena 
cava  inferior,  while  the  left  is  prolonged  upon  the  inner  wall  of  the 
aviricle,  and  is  continuous  with  the  anterior  pillar  of  the  fossa  ova- 
lis,  of  which  we  shall  presently  speak. 

Under  the  Eustachian  valve,  and  above  the  entrance  of  the  ven- 
tricle, is  the  common  aperture  of  the  coronary  veins,  which  is  also 
furnished  with  a  semilunar  valve,  broad  enough  to  close  it  entirely, 
the  free  edge  of  which  is  directed  downwards. 

2°.  Its  anterior  side  presents  at  its  upper  part  the  small  cavity 
of  the  appendage,  remarkable  for  the  prominences  which  are  formed 
in  it  by  a  multitude  of  fleshy  columns  {musculi  jjectinati)  crossing 
each  other,  and  inferiorly,  the  wide  aperture  by  which  the  two 
right  cavities  of  the  heart  communicate  {right  auriculo-ventri- 
cular  opening).  This  aperture  is  circular  when  the  heart  is  full, 
elliptical  when  it  is  empty,  and  is  margined  with  a  kind  of  white 
zone,   of  which  we  shall  subsequently  speak. 

3°.  The  outer  side  presents  nothing  remarkable  but  a  great 
number  of  irregular  prominences,  formed  by  muscular  bundles 
which  leave  between  them  spaces  of  various  dimensions,  and  of 
which  the  principal  are  in  general  directed  from  behind  forwards. 
These  prominences  are  commonly  less  numerous  than  in  the  ap- 
pendage. 

4°.  Its  inner  side  is  formed  by  a  septum  which  separates  the 
right  auricle  from  the  left.  In  the  adult  it  presents  under  its  mid- 
dle part  a  depression  {fossa  ovalis  s.  vestigium  foraminis  ovalis), 
which  is  more  distinct  above  than  below,  where  it  disappears  in- 
sensibly, becoming  continuous  with  the  vena  cava  inferior.  The 
surface  of  this  depression  is  sometimes  smooth,  sometimes  uneven 
and  reticulated.  It  does  not  appear  to  have  any  fixed  limit  be- 
hind ;  but,  anteriorly,  it  presents  a  kind  of  very  thick  semilunar 
valve,  of  which  the  inferior  extremity  is  continuous  vdth  the  Eus- 
tachian valve.  By  its  inner  surface,  this  valve  corresponds  to 
another  valve  which  projects  in  the  left  auricle,  and  forms  of  itself 
the  bottom  of  the  fossa  ovalis.* 

*  On  pushing  from  behind  forwards  the  handle  of  a  scalpel  between  these  two 
valves,  a  passage  is,  for  the  most  part,  easily  obtained  from  the  right  auricle  into 
the  left. 


RIGI-IT  OR  ANTERIOR  VENTRICLE.  ()S'J 

In  the  space  occupied  in  the  adult  by  the  fossa  ovalis  there  is 
in  the  foetus  an  aperture  which  is  named  the  forameri  ovale 
{Foramen  ofBotal)^  and  which  sometimes  remains  open  after  birth. 
Its  use  is  to  ti-ansmit,  before  the  period  of  birth,  the  blood  of  the 
vena  cava  inferior  directly  into  the  left  auricle. 

2253.  There  are  observed  moreover,  in  the  whole  extent  of  the 
inner  surface  of  the  right  auricle,  a  great  number  of  small  orifices 
not  furnished  with  valves  (foramina  Thehes'd),  which  are  suppos- 
ed to  belong  to  the  veins  of  the  walls  of  the  heart. 


OF  THE  RIGHT  Oil   ANTERIOll  VENTRICLE. 

( Ventriculus  dexter  seu  anterior.) 

2254.  Wider  and  broader,  but  less  extended  in  length  than  the 
left,  at  the  right  and  anterior  part  of  which  it  is  situated,  the  right 
ventricle  has  a  considerable  resemblance  to  a  triangular  pyramid,  of 
which  the  base  is  turned  upwards  and  backwards,  and  is  confound- 
ed with  the  corresponding  auricle.  It  has  more  extent  on  the  an- 
terior surface  of  the  heart  than  on  the  posterior. 

2255.  Its  anterior  atid  outer  ivall  is  rather  thin  and  very  con- 
cave. The  jjosterior  and  ijiner  is  formed  by  a  septum,  which 
equally  belongs  to  the  left  ventricle,  and  constitutes  a  semi-ovoidal 
projection  :  their  thickness  is  unequal  in  the  different  parts  of 
their  extent.  Both  are  pretty  smooth  towards  their  base  ;  but  in 
the  rest  of  their  extent,  they  present  a  great  number  of  muscular 
bundles,  commonly  designated  by  the  name  of  Columnce  carnece, 
which  vary  much  as  to  size,  length,  and  direction.  Their  dis- 
position is  in  general  rather  irregular,  some  directing  themselves 
vertically  from  the  summit  to  the  base,  while  the  others  cross  them 
in  all  sorts  of  directions,  and  form  with  them  a  very  confused 
net-work. 

Of  these  columns,  some  (from  three  or  four,  to  eight  or  nine) 
are  much  larger  than  the  others  ;  they  are  rounded,  and  differ  so 
much  in  length,  that  some  of  them  resemble  mere  tubercles, 
while  others  have  an  extent  of  nearly  an  inch.  All  arise  from 
some  point  of  the  walls  of  the  ventricle,  direct  themselves,  becoming 
larger,  from  its  summit  towards  its  base,  and  terminate  abruptly, 
each  by  several  small  tendons,  {chordcB  tendinece)  which  are  insert- 
ed into  the  points  of  the  tricuspid  valve,  diverging  sensibly  from, 
and  sometimes  anastomosing,  as  it  were,  with,  each  other.  Some 
of  these  tendons  are  bifurcated,  and  most  of  them  enlarged  at  their 
termination. 

Other  fleshy  columns  of  the  right  ventricle,  more  numerous  than 
the  preceding,  are  attached  to  its  walls  by  their  two  extremities, 
but  are  free  in  their  circumference. 

Others  again  are  attached  to  the  walls  in  their  whole  extent,  and 
in  the  manner  of  pilasters.     These  are  the  most  numerous  and  the 
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thinnest.  They  follow  all  kinds  of  directions,  and  are  interlaced 
with  each  other,  so  as  to  represent  a  net-work,  leaving  between  them 
depressions,  differing  in  form  and  dimensions. 

2256.  The  base  of  the  right  ventricle  is  perforated  by  tvro  aper- 
tures. 

One  of  these,  the  Right  Auriculo-ventricular  Oiifice,  which  is 
situated  posteriorly,  is  separated  from  the  other  by  an  interval  of 
about  an  inch,  communicates  with  the  auricle,  and  is  furnished 
with  a  membraneous  fold,  named  the  Tricuspid  valve,  on  account 
of  its  commonly  being  divided  into  three  triangular  portions.  One 
of  the  surfaces  of  this  valve  is  turned  towards  the  walls  of  the  ven- 
tricle, and  the  other  towards  the  cavity  of  the  auricle.  Its  adhe- 
rent edge  is  attached  to  the  circumference  of  the  orifice,  and  sur- 
rounds it  without  interruption.  Its  free  and  mobile  edge  is  con- 
nected with  the  chordffi  tendinese  (2255).  It  is  very  irregular,  and 
presents  variable  intersections,  among  which,  however,  there  are 
always  remarked  three  of  larger  size  than  the  rest.  One  of  these, 
which  is  triangular,  longer  and  broader  than  the  others,  and  di- 
rected upwards  and  forwards,  exactly  closes,  when  it  is  laid  down, 
the  entrance  of  the  pulmonary  artery.  This  valve,  which  is  thin 
and  transparent  in  its  whole  extent,  becomes  decidedly  thicker  at 
its  free  edge,  for  the  attachment  of  the  small  tendons,  of  which  we 
have  spoken. 

The  other  aperture  of  the  base  of  the  ventricle  is  of  smaller  size 
than  the  preceding,  and  leads  to  the  pulmonary  artery. 


OF  THE  PULMONARY  ARTERY. 

{Art.  Pulmonaris). 

2257-  This  artery,  which  carries  into  the  lungs  the  blood  to  be 
submitted  to  the  action  of  respiration,  arises  from  the  upper  and 
left  part  of  the  right  ventricle,  within  which  its  orifice  is  surrounded 
by  a  callous  ring,  indicating  the  limit  of  the  fleshy  fibres  of  the 
heart ;  but,  externally,  these  fibi'es  descend  upon  the  artery,  over 
an  extent  of  about  half  a  line.  This  orifice  is  moreover  furnished 
internally  with  three  membraneous  folds,  which  are  named  Sig- 
moid or  Semilunar  Valves.  They  adhere  to  the  artery  by  their 
whole  convex  and  inferior  surface,  and  present  above  a  free,  hori- 
zontal, and  straight  edge,  on  the  middle  of  which  there  is  a  small 
prominent  tubercle,  of  a  fibro-cartilaginous  consistence  (corpuscu- 
lum  Arantii).  They  are  in  contact  at  their  extremities,  and  are 
thin  and  transparent.  When  let  down,  they  completely  close  the 
artery,  and  prevent  the  blood  which  it  contains  from  entering  into 
the  ventricle. 

2258.  Immediately  after  its  commencement,  the  pulmonary  ar- 
tery directs  itself  obliquely  upwards  and  to  the  left,  crossing  the 
course  of  the  aorta,  to  which  it  is  united  by  an  abundant  adipose 
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cellular  tissue.  It  is  placed  at  its  left  side,  and  at  the  end  of  a 
course  of  two  inches,  at  the  height  of  the  second  dorsal  vertebra,  it 
divides  into  two  trunks,  one  for  each  lung.  These  trunks  sepa- 
rate from  each  other  almost  transversely,  and  circumscribe  between 
them  and  the  bronchi,  which  are  above,  an  irregular  rhomboidal 
space.  In  their  interval,  there  is  seen  rising,  in  the  adult,  a  kind 
of  pretty  thick,  rounded  ligament,  seeming  to  follow  the  course  of 
the  artery  itself,  and  passing  from  its  walls  to  the  concave  part  of 
the  arch  of  the  aorta.  In  the  foetus,  this  ligament  is  a  true  vessel, 
which  is  named  the  Ductus  arteriosus,  and  transmits  to  the  aorta 
the  blood  of  the  right  ventricle  of  the  heart. 

2259-  The  right  pulmonary  trunk,  which  is  longer  and  less  vo- 
luminous than  the  left,  passes  transversely  behind  the  aorta  and 
vena  cava  superior,  forms  an  arch  which  embraces  anteriorly  the 
corresponding  bronchus  (2224)  ;  gains  the  lung,  and  divides  into 
three  principal  branches. 

2260.  The  left  pvilmonary  trunk  passes  obliquely  before  the 
aorta  and  below  its  arch,  embraces  the  bronchus  of  its  side,  and 
divides  into  two  branches  only,  one  for  each  lobe  of  the  lung. 

2261.  Once  entered  into  the  lungs,  the  first  divisions  and  the 
successive  ramifications  of  the  pidmonary  artery  accompany  the 
bronchi  to  their  last  extremities,  multiplying  like  them,  so  that 
there  is  no  part  of  the  organ  however  small  which  does  not  receive 
twigs  from  them.  At  their  termination  these  minute  twigs  anasto- 
mose with  the  roots  of  the  pulmonary  veins,  and  with  the  bronchial 
arteries  and  veins. 

2262.  The  pulmonary  artery  has  the  same  structure  as  the 
aorta,  of  which  we  shall  speak  as  we  proceed ;  only  its  walls  are 
much  weaker,  and  are  observed  to  be  collapsed  in  the  state  of  va- 
cuity. 


OF  THE  PULMONARY  VEINS. 

{VencB  Pulmonares.y 

2263.  They  arise  from  the  extremities  of  the  pulmonary  ar- 
teries, and  are  collected  into  small  twigs  and  branches,  becoming 
successively  larger,  which  accompany  the  divisions  of  the  bronchi 
and  those  of  the  arteries,  it  being  observed  that  in  general  the  ve- 
nous twig  is  placed  beneath,  and  the  arterial  above,  the  bronchial 
twig.  At  length  all  the  branches  of  the  pulmonary  veins  unite 
into  four  trunks  which  leave  each  lung,  two  and  two,  at  the  middle 
of  its  internal  surface,  and  penetrate  into  the  pericardium. 

The  Superior'  Eight  Pulmoiiary  Vein  emerges  under  the 
bronchus,  directs  itself  obliquely  downwards,  and  opens  into  the 
upper  and  right  part  of  the  left  auricle  of  the  heart.  The  Infe- 
rior comes  from  the  lower  lobe  of  the  lung,  and  ascends  obliquely 
towards  the  inferior  and  right  part  of  the  same  auricle.     They 


(ho  ORGANS  OF  CIIICULATION. 

are  both  difficult  to  be  exposed,  being  concealed  by  the  vena  cava 
sujierior  and  the  neighbouring  part  of  the  right  auricle. 

The  two  Left  Pulmonary  Veins  follow  the  same  course,  and  are 
merely  a  little  nearer  each  other. 

2264!.  The  pulmonary  veins  have  the  same  structure  as  the 
other  veins  of  the  body,  from  which  they  differ  in  the  circumstance 
that  during  life  they  contain  red  blood.  It  is  by  them  that  the 
blood  is  carried  to  the  left  cavities  of  the  heart,  after  its  elaboration 
in  the  lungs. 


LEFT  PART  OF  THE  HEART. 
OF  THE  LEFT  AURICLE. 

(Auricula  Sinistra  s.  Posterior.) 

2265.  Situated  at  the  upper,  posterior,  and  left  part  of  the 
heart,  the  I-^eft  Auricle  is  almost  entirely  concealed  by  the  great 
vessels  of  the  base  of  that  organ,  so  that,  at  first  sight,  there  is 
nothing  perceived  but  its  appendage  {proper  au,ricle),neav  the  left 
side  of  the  pulmonary  artery.  Its  form  is  somewhat  cubical,  while 
that  of  the  right  auricle  may  be  in  some  measure  compared  to  a 
segment  of  an  ovoid.  Its  capacity  is  about  a  fifth  less  than  that  of 
the  latter. 

Posteriorly,  it  rests  upon  the  vertebral  column  from  which  it  is 
separated  by  the  pericardium.  Anteriorly  and  internally,  it  is  unit- 
ed to  the  rest  of  the  heart.  From  its  inner  and  upper  part  there  is 
seen  rising  an  appendage  similar  to  that  of  the  right  auricle  (2250), 
but  smaller  and  directed  to  the  right.  Its  edges  are  equally  jagged, 
but  its  form  is  triangular. 

2266.  Its  inner  surface  presents  four  walls  or  sides  for  exami- 
nation : — 

1°.  The  posterior  side  is  smooth  and  presents  nothing  remark- 
able below.     Above  it  receives  the  right  pulmonary  veins. 

2°.  The  anterior  presents,  below,  a  wide  apperture  which  leads 
into  the  left  ventricle,  and,  above,  the  cavity  of  the  appendage, 
which  contains  much  fewer  musculi  pectinati  than  that  of  the  right 
appendage  (2252,  2°). 

3°.  The  right  is  smooth  and  formed  by  the  inter-auricular  sep- 
tum (2252,  4°).  There  is  observed  upon  it  a  semilunar  valve  which 
presents  its  concave  edge  anteriorly  and  to  the  left,  and  forms  the 
bottom  of  the  fossa  ovalis,  of  which  we  have  spoken. 

4P.  The  left  is  perforated  by  the  two  corresponding  pulmonary 
veins,  the  orifices  of  which  are  very  near  each  other,  and  even  seem 
often  to  be  confounded.  Like  those  of  the  right  pulmonary  veins, 
they  are  destitute  of  valves. 


LEFT  VENTRICLE.  6U 

OF  THE  LEFT  VENTRICLE. 

(Ventriculus  Sinister  s.  Posterior.) 

2267-  It  occupies  the  posterior  and  left  part  of  the  heart.  It  is 
a  Httle  narrower,  but  longer  than  the  right,  and  advances  more 
upon  the  summit  of  the  organ.  Its  form  is  that  of  a  pyramid  a 
little  flattened ;  but,  as  its  walls  are  very  thick,  it  never  presents 
the  same  falling  in  as  the  opposite  ventricle.  At  its  exterior,  it 
presents  nothing  remarkable,  only  that  the  fat  is  less  abundant 
there  than  on  the  right  side. 

In  the  interior,  it  presents  columnae  carnes  similar  to  those  of 
the  right  ventricle  (2255),  but  less  numerous  and  less  irregularly 
disposed.  Two  of  these  fleshy  bundles,  which  are  larger  than  the 
others,  and  free  at  their  circumference,  arise,  the  one  before,  the 
other  behind,  and  a  little  beneath  the  middle  part  of  the  v/alls  of 
the  ventricle,  by  several  distinct  and  smaller  bundles,  ascend  ob- 
liquely towards  the  base  of  the  heart,  and  terminate  by  a  round- 
ed or  bifurcated  extremity,  from  the  summit  of  which  proceed  a 
multitude  of  very  slender  divergent  tendons,  frequently  cross- 
ing each  other,  which  attach  themselves  to  the  free  edge  of  the 
mitral  valve. 

2268.  The  base  of  the  left  ventricle  presents  two  apertures. 

One  of  these,  the  Left  Auriculo-ventricular  Orifice^  which  is 
posterior  and  larger,  leads  into  the  auricle,  and  is  nearly  elliptical. 
Like  that  of  the  right  side,  it  is  surrounded  with  a  whitish  zone, 
and  furnished  with  a  membraneous  fold,  called  the  Mitral  Valve, 
because  its  free  edge  is  divided  into  two  slips,  to  which  are  attach- 
ed the  chordse  tendine^ ;  one  of  these  slips  is  applied  upon  the 
mouth  of  the  aorta,  which  it  almost  entirely  closes  when  the  ventri- 
cle is  dilated.  This  valve  is  thicker  than  the  tricuspid  valve,  and 
frequently  contains  small  hard  fibro-cartilaginous  tubercles,  and 
sometimes  even  bony  plates. 

The  other  aperture  is  to  the  right  and  anteriorly  of  the  latter. 
It  leads  into  the  aorta,  and  is  furnished  with  three  Semilunar 
Valves^  similar  to  those  at  the  entrance  of  the  pulmonary  artery 
(2257).  It  is  above  their  free  edge  that  the  orifices  of  the  two 
coronary  arteries  of  the  heart  are  seen.  This  orifice  of  the  aorta  is 
surrounded  with  a  callous  ring,  forming  the  true  boundary  between 
the  tissue  of  the  heart  and  that  of  the  artery.  It  is  right  to  ob- 
serve also,  that  in  the  places  which  correspond  to  the  sigmoid 
valves,  the  walls  of  the  aorta  are  dilated,  and  thus  form  three  prO'? 
minences  (Sinuses  of  Valsalva)  at  the  exterior 
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2269.  Muscular  Tissue  of  the  Auricles. — The  walls  of  the  au- 


G42  ORGANS  OF  CIRCULATION. 

ricles  are  miicli  thinner  than  those  of  the  ventricles,  which  evident- 
ly depends  upon  the  smaller  quantity  of  muscular  fibres  which  en- 
ter into  their  formation.  In  the  Right  Auricle,  the  muscular  tissue 
constitutes  a  pretty  thick  layer  of  longitudinal  fibres  towards  the 
point  of  union  of  the  two  venae  cavas,  where  it  is  separated  from  the 
serous  lamina  of  the  pericardium  by  a  considerable  quantity  of  fat. 
In  the  rest  of  the  auricle,  this  tissue  only  presents  itself  in  the 
form  of  thin  bundles  crossing  each  other,  in  the  intervals  of  which 
the  serous  lamina  of  the  pericardium  is  in  immediate  contact 
with  the  inner  membrane  of  the  cavity.  These  bundles,  although 
smaller,  are  more  numerous  in  the  appendage.'  One  of  them  sur- 
rounds the  orifice  of  the  vena  cava  superior  in  a  circular  manner. 
The  disposition  which  we  have  just  pointed  out  causes  a  part  of 
the  right  auricle  to  appear  transparent. 

In  the  Left  Auricle,  the  fleshy  layer  is  much  thicker  and  more 
uniform  than  in  the  right.  Here  the  muscular  fibres  seem  to  come 
from  the  puhnonary  veins,  on  which  they  begin  to  appear  by  pa- 
rallel bundles  when  these  vessels  issue  from  the  lungs.  On  the 
auricle  itself,  they  retain  their  original  direction  at  the  surface,  and 
form  a  transverse  plane ;  but  more  deeply,  they  cross  each  other 
irregularly,  without  however  being  disposed  in  isolated  bundles  as 
in  the  right  auricle. 

Between  the  two  auricles,  the  muscvilar  tissue  forms  a  thicker 
and  more  uniform  layer,  from  which  results  the  inter-auricular  sep- 
tum. 

2270.  Muscular  Tissue  of  the  Ventricles.  The  walls  of  the 
right  ventricle  are  rather  thin.  A  uniform  fleshy  layer  invests  it 
externally.  More  deeply,  the  muscular  tissue  collects  into  bundles 
disposed  like  those  of  the  auricles,  but  stronger  and  more  numer- 
ous ;  several  of  these,  detached  from  the  walls  of  the  cavity,  give 
rise  to  the  columns  carneae. 

The  Left  Ventricle  has  much  thicker  walls  than  the  right.  Its 
superficial  fibres  seem  directed  longitudinally  from  the  base  to  the 
summit.  The  middle  fibres  are  intermingled  in  an  inextricable 
manner.  The  deeper  contribute  to  the  formation  of  the  columns 
carneae. 

In  the  septum,  the  muscular  fibres  of  the  right  ventricle  are  in- 
terlaced with  those  of  the  left,  forming  very  acute  angles.  They 
may  be  separated,  however,  so  as  to  divide  the  heart  into  two  por- 
tions, the  one  right  and  the  other  left. 

2271.  The  muscular  fibres  of  the  heart  are  extremely  numerous 
and  very  close  upon  each  other.  Their  red  colour  is  less  florid  and 
darker  than  that  of  the  muscles  of  locomotion.  Their  direction  is 
very  difficult  to  be  determined :  they  intermingle  with  each  other, 
without  any  cellular  tissue  being  interposed,  as  happens  in  the 
other  muscles,  to  form  distinct  bundles.  Their  origin  also  cannot 
be  determined  ;  they  rise  at  different  points  of  the  surface  of  the 
organ,  without  passing  over  its  whole  extent.     They  are  fleshy  in 
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their  whole  length,  the  internal  columnas  alone  being  terminated  by- 
tendons. 

2272.  Membrane  of  the  Right  Cavities  of  the  Heart.  This  is 
evidently  continuous  with  the  membrane  which  lines  the  vessels 
destined  for  the  circulation  of  the  black  blood.  On  leaving  the 
venag  cav£e  it  lines  the  whole  extent  of  the  auricle,  being  applied 
upon  the  muscular  bundles,  and,  in  their  intervals,  against  the  se- 
rous lamina  of  the  pericardium,  to  which  it  is  united  by  a  dense 
but  spare  cellular  tissvie.  Beneath  the  vena  cava  inferior  it  is  fold- 
ed upon  itself  to  form  the  Eustachian  valve,  and  afterwards  that  of 
the  coronary  vein  of  the  heart.  At  the  circvimference  of  the  auri- 
culo-ventricular  orifice,  it  is  separated  from  the  musciilar  tissue  by 
a  layer  of  thin  and  semi-fluid  fat,  which  constitutes  the  white  zone 
of  which  we  have  spoken.  There  also,  it  is  folded  upon  itself,  on 
leaving  the  walls  of  the  organ,  to  give  rise  to  the  tricuspid  valves  ; 
after  which  it  lines  the  whole  ventricle,  becoming  excessively  thin, 
introduces  itself  into  the  pulmonary  artery,  forms  at  its  origin  the 
three  semilunar  valves,  and  is  continued  to  the  last  ramifications  of 
that  vessel. 

2273.  Membrane  of  the  Left  Cavities  of  the  Heart.  It  forms 
part  of  that  which  lines  the  walls  of  the  vessels  that  carry  red  blood. 
It  commences  at  the  extremities  of  the  pulmonary  veins,  lines  them 
in  their  whole  extent,  and  the  whole  cavity  of  the  auricle  without 
presenting  any  fold,  and  penetrates  into  the  ventricle.  At  the  en- 
trance of  the  latter,  its  thickness  increases  a  little,  and  it  is  folded 
upon  itself  to  form  the  mitral  valves,  but  afterwards  becomes 
very  thin.  It  leaves  that  part  to  proceed  into  the  aorta,  and  from 
thence  into  all  the  arteries  of  the  body.  It  is  of  it  that  the  three 
semilunar  valves  are  formed,  which  are  found  in  that  vessel  near 
its  origin. 

2274.  The  arteries  of  the  heart  are  two  in  number.  They  rise 
immediately  from  the  aorta,  and  are  called  Coronary.  Its  veins, 
which  are  known  under  the  same  name,  discharge  themselves  into 
the  right  auricle.  Its  lymphatics,  which  are  very  numerous,  go  to 
the  ganglia  situated  before  the  arch  of  the  aorta  and  left  bronchus. 
Its  nerves,  which  are  also  very  numerous,  and  which  have  already 
been  described,  come  from  the  cardiac  ganglion  (1900).  Lastly, 
we  may  consider  a  portion  of  the  serous  lamina  of  the  pericardium 
as  entering  into  the  composition  of  the  heart,  the  outer  surface  of 
it  being  invested  by  it  in  its  whole  extent. 


6m  organs  of  circulation. 


OF  THE  ARTERIES* 

Or  Vessels  which  carry  the  Blood  from  the  Heart  to  all  parts  of 

the  Body. 

GENERAL  OBSERVATIONS. 

2275.  The  Arteries  are  vessels  whose  disposition  is  like  that  of 
a  highly  ramified  tree,  of  which  the  common  trunk,  formed  by  the 
aorta,  commences  at  the  left  ventricle  of  the  heart,  and  of 
which  the  twigs  end  at  the  circumference  of  the  body  and  organs. 
They  are  found  in  all  parts  of  the  animal  economy  in  general,  with 
the  exception  of  the  hairs,  the  epidermis,  and  a  few  other  organs. -f- 

From  the  aorta  therefore  arise  secondary  trunks,  branches,  twigs 
and  ramnscules  in  great  number.  It  is  observed  however,  that  for 
each  of  the  arteries  which  it  furnishes,  the  number  of  divisions  does 
not  exceed  twenty  or  twenty-five,  which  is  much  less  than  has 
sometimes  been  asserted. 

In  dividing,  the  branches  of  the  arteries  form  very  variable 
angles.  Thus  the  superior  intercostal  arteries  leave  the  aorta  at  an 
obtuse  angle,  the  lumbar  arteries  at  a  right  angle,  the  spermatic 
at  an  acute  angle.  At  the  place  of  each  division,  in  the  interior  of 
the  vessel,  is  a  prominence  formed  by  the  internal  membrane,  which 
is  circular  when  the  division  takes  place  at  a  right  angle,  semi-cir- 
cular and  more  distinct  when  the  angle  is  acute. 

2276.  The  arteries  communicate  frequently  together  by  true  an- 
astomoses, so  that  the  blood  can  pass  from  the  one  to  the  other. 
These  anastomoses  take  place  between  equal  trunks,  or  between  a 
more  voluminous  trunk  and  a  small  twig.  In  the  former  case,  the 
anastomosis  forms  an  acute  angle,  as  when  the  two  vertebral  arte- 
ries unite  to  form  the  basilar.  Or  a  transverse  branch  unites  two 
separate  trunks,  as  in  the  anterior  cerebral  arteries ;  or,  lastly,  the 
two  trunks  inosculate  forming  an  arch,  as  is  seen  in  the  mesenteric 
arteries. 

The  more  the  divisions  of  the  arteries  begin  to  remove  from  the 

*  'Agr>i^/a/  of  the  Greeks ;  from  a>jg,  aer  tjj^Sv  ferre^  because  the  ancients  sup- 
posed them  to  contain  air. 

•j-  Praeter  pulmones,  organon  illud  quam  maxime  sanguinosum,  in  aliquot  mem- 
branis,  ut :  in  membrana  narium  pituitaria,  in  choroidea  oculi,  in  externa  linguae,  in 
vasculosa  cerebri,  in  interna  canalis  intestinorum  membrana ;  porro  in  glandulae 
thyreoideae  substantia,  in  substantia  cinerea  cerebri,  in  liene,  renibus,  in  glandulis 
salivalibus,  in  glandulis  muciparis,  sebaceis  atque  absorbentibus  numerosissimae  in- 
veniuntur. 

Permultas  arterias  musculi  habent. 

Paucas  et  parvae  arterise  medullse  cerebri  atque  spinali  contigerunt ;  pauciores  car- 
tilaginibus  ac  tendinibus,  longe  pauciores  ossibus. 

JSullas  adhuc  arterias  in  epidermide  ejusque  productionibus,  ut  in  unguibus  atque 
crinibus  ;  in  substantia  dentium  vitrea,  in  membrana  cerebri  arachnoidea,  in  mem- 
brana amnios,  in  substantia  funiculi  umbilicalis  gelatinosa  deprehenderunt.  Suevwi. 
loc,  cit.  vol.  V  p.  53. 
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heart,  the  more  anastomoses  do  they  present.  In  the  last  twigs, 
these  inosculations  are  so  numerous  as  to  constitute  an  inextrica- 
ble lacework. 

2277-  Viewed  in  a  general  manner,  the  arteries  form  an  assem- 
blage of  vessels  which  go  on  decreasing  in  succession  ;  but  on  com- 
paring them  with  each  other,  it  is  discovered  that  this  progressive 
decrement  is  far  from  being  a  constant  law.  Frequently  two  or 
three  branches  arising  from  the  same  trunk  have  each  the  volume 
of  the  trunk  itself.  Frequently,  also,  very  small  ramifications  come 
directly  from  the  largest  branches. 

Another  remarkable  circumstance  is,  that  the  calibre  of  the  ar- 
teries does  not  diminish  in  the  ratio  of  the  number  and  volume  of 
the  branches  which  they  furnish.  Thus  the  aorta  is  nearly  as  vo- 
luminous before  the  lumbar  vertebrae  as  at  its  origin.  In  this 
manner  each  artery  is  cylindrical,  and  instead  of  considering  their 
aggregate  as  a  series  of  cones  whose  bases  are  directed  towards  the 
heart,  and  their  summits  towards  the  organs,  we  must  view  them 
as  a  series  of  cylinders  successively  added  to  each  other,  and  suc- 
cessively decreasing. 

A  third  general  consideration  is,  that  the  sum  of  the  united  dia- 
meters of  all  the  arterial  branches  much  exceeds  the  diameter  of 
the  aorta,  so  that  the  arteries  may  be  viewed  as  constituting,  in 
their  aggregate,  a  cone  of  which  the  summit  ends  in  the  heart, 
while  its  base  embraces  all  the  rest  of  the  body. 

2278.  The  last  divisions  of  the  arteries  ramify  to  infinity,  and 
form  net-works,  whose  disposition  varies  in  the  different  organs.* 
From  the  extremities  of  the  arteries  the  veins  seem  to  come,  but 
the  precise  manner  in  which  the  communication  between  the  arte- 
ries and  veins  takes  place,  the  most  minute  inquiries  have  not  yet 
satisfactorily  made  known.  The  existence  of  such  a  communica- 
tion, however,  is  placed  beyond  doubt. 

2279.  The  arteries  are  composed  of  three  membranes  lying  up- 
on each  other,  which  are  named  Coats.  The  innermost  of  these 
membranes  is  a  continuation  of  that  which  lines  the  left  cavities  of 
the  heart  (2273).  It  is  very  thin,  fine,  transparent,  absolutely 
destitute  of  fibres,  smooth,  and  as  if  serous  ;  it  breaks  and  tears 
with  the  greatest  facility.     Externally,  there  occurs  another  dense 

*  Diversitas  njultitudinis  et  crassitiei  ramorum,  qui  alii  post  alios  a  trunculo  ali- 
quo  arterioso  secedunt, — angulorum,  sub  quibus  discedunt  diversitas  flexionum,  nex- 
uum  et  anastomosium  arteriarum,  quas  in  ipsis  subtilissimis,  nee  nisi  microscopii 
ope  distinguendis  arteriarum  per  varias  partes  dispersionibus  cernis,  adeo  coiistans 
est,  ut  facta  feliciter  retium.  vasculosorum  artificiosa  repletione,  his  ipsis  retibus  va- 
sorum  hepatis  aliquod  fragmentum  a  frustulo  glandulae  thyreoideffi  vel  renis  et  sic 
porro,  facile  possit  distingui. — Sic  arteriarum  in  intestinis  distributio  quodammodo 
similis  est  arbusculo  foliis  destitute  ;  in  placenta  uteri  cirrulo  ;  in  liene  peniculo  ad- 
spersorio;  in  musculis  sarmentorum  fasciculo  ;  in  lingua  penicillo;  in  jecpris  mem- 
brana  stellce ;  in  testiculos  et  in  plexu  cerebri  clioroideo  cincinno ;  in  iride  antror- 
sum  corona,  retrorsum  pliculse;  in  lente  crystallina  cristas  ;  in  membrana  vasculosa 
cerebri  fimbriae ;  in  membrana  narium  pituitaria  cancello.'r-Soe?nm'  loco  cit.  torn. 
V.  p.  78. 
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and  compact  coat,  which  seems  to  be  formed  of  the  surrounding 
cellular  tissue,  in  a  state  of  condensation.  It  is  commonly  named 
the  Cellular  Coat. 

But  it  is  the  coat  which  is  placed  between  these  two  that  proper- 
ly forms  the  arteries.  It  is  dense,  close,  thick  in  proportion  to  the 
calibre  of  the  trunks,  yellowish,  sometimes  grayish,  composed  of 
very  distinct  fibres,  adhering  to  each  other,  easily  separable  how- 
ever, disposed  in  concentric  layers,  nearly  circular,  and  intimately 
united  externally  to  the  cellular  coat,  but  not  so  much  so  to  the 
internal  membrane.  None  of  these  fibres  follow  a  longitudinal  di- 
rection. They  do  not  at  all  apjjear  to  be  muscular,  but  form  what 
is  called  the  Elastic  Tissue  (16,  F,  c). 

2280.  The  walls  of  the  arteries  receive  minute  arteries  which 
form  very  complicated  net-works  at  their  surface,  and  to  which  suc- 
ceed less  apparent  venules,  which  go  to  the  neighbouring  trunks. 
No  lymphatics  have  yet  been  traced  in  them.  Their  nerves  are 
pretty  distinct,  and  come  especially  from  the  system  of  the  ganglia. 


OF  THE  ARTERIES  IN  PARTICULAR. 

OF  THE  AORTA.* 

2281.  The  Aorta  arises  from  the  base  of  the  left  ventricle 
(2268)  ;  but  it  is  only  really  connected  with  the  heart  by  the  inner 
membrane  of  that  ventricle,  which  prolongs  itself  into  its  interior 
and  there  forms  three  semilunar  valves.  The  proper  membrane  or 
eoat  of  the  artery  is  in  no  way  continuous  with  the  fleshy  fibres  of 
the  heart ;  but  it  commences  by  three  semicircular  festoons,  which 
correspond  to  each  of  the  semilunar  valves,  and  leave  between  them 
and  the  muscular  fibres  an  interval  of  two  or  three  lines,  so  that 
they  give  rise  to  small  triangular  spaces  in  the  places  where  their 
extremities  approach  each  other. 

2282.  At  its  origin,  the  aorta  is  concealed  by  the  pulmonary  ar- 
tery, which  leaves  it  at  the  end  of  a  few  lines,  because  the  aorta  im- 
mediately after  its  origin  directs  itself  upwards  and  to  the  right.  It 
presently  ascends  before  the  vertebral  column,  describing  a  curve, 
which  extends  as  far  as  opposite  the  fourth  or  fifth  dorsal  verte- 
bra. It  there  entirely  disengages  itself  from  the  pericardium,  and 
then  continues  to  bend,  directing  itself  a  little  backwards  and  to 
the  left  almost  transversely  to  opposite  the  second  dorsal  vertebra, 
and  above  the  left  branch  of  the  pulmonary  artery  ;  this  second 
curve  is  called  the  Arch  of  the  Aoi'ta,  {Arcus  Aortes).  In  sub- 
j,ects  advanced  in  age,  it  presents  at  its  commencement  a  certain 
enlargement,  which  appears  owing  to  the  force  of  the  blood,  called 
by  some  authors  the  Great  Sinus  of  the  Aorta.  It  ends  on  the 
left  side  of  the  body  of  the  third  dorsal  vertebra,  from  which  point 

"  'Aoorri  of  the  Greeks. 
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the  aorta  entirely  changes  its  direction,  and  becomes  vertical. 
It  descends  in  the  posterior  mediastinum,  upon  the  anterior  and 
left  part  of  the  other  dorsal  vertebrae,  arrives  at  the  diaphragm, 
passes  along  with  the  thoracic  duct,  between  its  two  crura,  by 
means  of  an  aperture  which  belongs  peculiarly  to  itself  (1279),  and 
enters  the  abdomen,  where  it  terminates  by  bifurcating  opposite 
the  fourth  or  fifth  lumbar  vertebra.  From  the  end  of  the  arch  to 
its  division,  the  aorta  assumes  the  name  of  descending,  and  is  dis- 
tinguished into  Thoracic  Aorta  and  Abdominal  Aorta. 

2283.  While  within  the  pericardium,  the  aorta  is  embraced,  on 
the  left  and  posteriorly,  by  the  pulmonary  artery  and  its  right 
branch.  On  the  right  it  corresponds  to  the  vena  cava  superior  and 
lung.  Anteriorly,  the  mediastinum  separates  it  from  the  sternum. 
In  its  arch,  this  artery  is  at  first  immediately  applied  upon  the 
trachea,  a  little  before  the  commencement  of  the  bronchi,  and  af- 
terwards upon  the  bodies  of  the  second  and  third  vertebree. 

So  long  as  it  remains  in  the  posterior  mediastinum,  the  aorta 
lies  upon  the  left  part  of  the  vertebral  column,  to  the  left  of  the 
oesophagus,  thoracic  duct  and  vena  azygos,  covered  at  first  by  the 
origin  of  the  bronchi  and  afterwards  by  the  pericardium.  The 
pleura  covers  it  on  its  left  side. 

In  the  abdomen,  it  corresponds  posteriorly  to  the  anterior  part 
of  the  bodies  of  the  lumbar  vertebrae,  on  the  right  to  the  vena  cava 
inferior,  on  the  left  and  before,  to  the  peritoneum,  the  stomach, 
and  the  small  intestine. 


Cff  the  Arteries  which  the  Aorta  gives  off  at  its  Origi?i. 

OF  THE  RIGHT  CORONAllY  AllTEllY  OF  THE  HEART. 

(Arteria  Coronaria  Cordis  Dewtra). 

2284,  It  arises  from  the  aorta  immediately  above  the  free  edge 
of  one  of  the  semilunar  valves  (2268),  to  the  right  side  of  the  pul- 
monary artery,  and  opposite  the  base  of  the  right  ventricle.  It 
presently  proceeds  from  within  outwards,  in  the  groove  which  se- 
parates the  right  auricle  from  the  corresponding  ventricle,  the  aorta, 
and  pulmonary  artery.  It  describes  several  flexuosities,  winds 
over  the  base  of  the  heart,  arrives  at  its  free  edge,  changes  its  di- 
rection, and  gains  the  groove  on  the  posterior  surface  of  that  or- 
gan. There,  it  divides  into  two  considerable  branches,  of  which 
the  larger  follows  the  same  groove  as  far  as  the  summit  of  the 
heart,  while  the  other  directs  itself  transversely  between  the  left 
auricle  and  ventricle,  and  descends  upon  the  thick  edge  of  the  heart 
to  its  extremity. 

2285.  At  its  commencement,  the  right  coronary  artery  gives  off 
very  slender  ramifications  to  the  aorta  and  right  auricle.  One  of 
them  loses  itself  upon  the  commencement  of  the  pulmonary  artery 
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and  in  the  fat  which  surrounds  it,  and  anastomoses  with  a  twig  of 
the  left  coronary  artery.  Afterwards,  five  or  six  other  small 
branches  ascend  upon  the  right  auricle,  three  before  and  three  be- 
hind, and  extend  over  the  vense  cavse  and  the  inter-auricular  sep- 
tum ;  while  some  others,  of  larger  size,  and  indeterminate*num- 
ber,  descend  and  ramify  upon  the  two  surfaces  of  the  right  ventri- 
cle. The  most  remarkable  of  these  latter  follows  the  thin  margin 
of  the  heart,  separates  into  two  twigs,  and  anastomoses  upon  the 
summit  of  the  organ  with  the  left  coronary  artery. 

2286.  The  branch  which  creeps  in  the  posterior  groove  of  the 
heart  sends  an  uncertain  number  of  twigs  to  the  right  and  left, 
over  the  corresponding  wall  of  the  two  ventricles.  They  are  pro- 
longed as  far  as  the  two  margins  of  the  organ.  It  also  furnishes 
two  or  three  pretty  large  twigs,  which  dive  horizontally  into  the 
septum  of  the  ventricles,  and  there  unite  with  those  of  the  oppo- 
site coronary  artery. 

2287-  The  other  branch  throws  backwards  small  twigs  over  the 
left  auricle,  and  others  of  somewhat  larger  size  over  the  ventricle  of 
the  same  side.  In  descending  along  the  thick  margin  of  the  heart, 
it  gives  off  ramifications  which  anastomose  with  those  of  the  pre- 
ceding branch  or  of  the  left  coronary  artery. 


OF  THE  LEFT  COllGNARY  ARTERY  OF  THE   HEART. 

(Arteria  Coronaria  Cordis  Sinistra). 

2288.  Much  smaller  than  the  preceding,  and  a  little  higher,  it 
arises  like  it  from  the  commencement  of  the  aorta,  but  to  the  left 
side  of  the  pulmonary  artery.  It  immediately  directs  itself  down- 
wards and  a  little  to  the  left  and  forwards,  between  the  pulmonary 
artery  and  the  left  auricle,  by  the  appendage  of  which  it  is  at  first 
entirely  concealed.  It  then  enters  the  groove  of  the  anterior  sur- 
face of  the  heart,  and  runs  along  its  whole  extent  to  the  summit 
of  that  organ. 

2289.  Before  arriving  at  the  base  of  the  ventricle,  the  left  co- 
ronary artery  gives  off  no  branch ;  but  there,  it  sends  to  the  right 
a  rather  small  branch  to  the  aorta  and  pulmonary  artery,  and  a 
more  considerable  one  to  the  left,  which  winds  between  the  auricle 
and  ventricle,  and  descends  upon  the  thick  margin  of  the  heart, 
subdividing  into  several  twigs,  which  anastomose  with  one  of  the 
branches  of  the  preceding  artery.  Frequently  also  at  the  same 
place,  there  arises  a  third  branch  which  penetrates  vertically  into 
the  septum  of  the  ventricles. 

2290.  In  the  anterior  groove  of  the  heart,  the  artery  of  which 
we  speak  sends  off  laterally  several  more  or  less  oblique  branches, 
which  subdivide  in  the  anterior  wall  of  the  two  ventricles,  particu- 
larly of  the  left,  and  which,  towards  the  summit  of  the  heart,  inos- 
culate with   those  of  the  right  corojiary  artery.     Others,   unim- 


ARTERIES  OF  THE  AORTA.  649 

portant  as  to  size  and  of  an  indeterminate  number,  separate  from 
it  posteriorly  to  lose  themselves  in  the  septum  of  the  ventricles. 


Of  the  Arteries  which  arise  from  the  Arch  of  the  Aorta, 

2291.  The  convexity  of  the  arch  of  the  aorta  produces  three 
large  arterial  trunks,  destined  for  the  head  and  superior  extremi- 
ties, which  are  designated,  proceeding  from  right  to  left,  by  the 
names  of  Arteria  innominata,  Left  Carotid,  and  Left  Subclavian 
arteries. 

These  three  arteries  arise  in  the  course  of  a  line  inclined  from 
before  backwards  and  from  right  to  left,  so  that  the  arteria  inno- 
minata is  anterior  and  the  left  subclavian  posterior  to  the  other. 
The  first  two,  which  are  very  close  to  each  other,  include  between 
them  the  trachea. 

Frequently  the  left  vertebral  artery  comes  directly  from  the  arch 
of  the  aorta,  and  forms  a  fourth  trunk.  It  is  also  not  uncommon 
to  see  a  small  artery  issuing  between  the  arteria  innominata  and 
left  carotid,  and  ascending  upon  the  trachea  as  far  as  the  thyroid 
body.* 

2292.  The  Arteria  innominata,  ascends  obliquely  to  the  right, 
on  the  side  of  the  trachea,  and  after  a  course  of  an  inch,  divides 
into  two  trunks,  of  which  the  one  is  the  rigM  carotid,  the  other  the 
subclavian  of  the  same  side.  It  is  covered  by  the  left  subclavian 
vein,  the  sternum,  and  the  sterno-thyroidei  muscles,  and  corre- 
sponds posteriorly  to  the  trachea  and  longus  colli  muscle  of  the 
right  side. 

2293.  The  left  carotid  artery  forms  a  right  angle  with  the  aorta 
at  its  origin,  and  the  subclavian  of  the  same  side  comes  off  ob- 
liquely, as  does  the  arteria  innominata. 


OF  THE  COMMON  CAROTID  ARTEEIES. 

(  Carotides  commun  esj . 

2294,  We  are  already  acquainted  with  their  difference  of  origin, 
which  makes  the  left  longer  than  the  right  by  nearly  the  whole 
extent  of  the  arteria  innominata.  Their  size  is  precisely  the  same. 
They  ascend  a  little  obliquely  outwards  on  each  side  of  the  neck, 
to  the  upper  part  of  the  larynx,  where  they  divide  into  the  exter- 
nal carotid  and  the  internal  carotid  arteries. 

Inferiorly  the  right  carotid  is  a  httle  anterior  to  the  left,  but  as 
it  ascends  it  places  itself  in  the  same  plane. 

•  For  a  full  account  of  the  varieties  in  the  origin  of  the  arteries  from  the  arch 
of  the  Aorta,  Vide  'J'iedenmrin's  Plates  of  the  Arteries  by  Dr.  Knox  and  T.  W. 
J.oiies,  Surgeon. 
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The  interval  which  these  two  arteries  leave  between  them  is 
filled  below  by  the  trachea  and  oesophagus,  and  above  by  the 
larynx. 

2295.  Anteriorly^  the  left  carotid  is  covered  in  its  lower  part  by 
the  left  vena  innominata,  the  thymus  gland  and  the  clavicle. 

In  the  lower  part  of  the  neck  both  carotids  are  covered  by  the 
sterno-mastoidei,  stern o-hyoidei,  sterno-thyroidei  and  platysma 
myoides  muscles,  but  higher  up  in  the  neck,  after  having  ascended 
behind  the  omo-hyoidei,  they  are  directly  covered  by  the  platysma 
myoides  only. 

2296.  Posteriorly,  the  common  carotids  are  applied  upon  the 
vertebral  column,  and  more  immediately  upon  the  inferior  thyroid 
arteries,  and  the  longi  colli  and  recti  capitis  antici  majores  muscles. 

2297-  Internally,  they  correspond  to  the  trachea,  the  thyroid 
body,  which  advances  a  little  upon  them,  the  larynx  and  the 
pharynx.  That  of  the  left  side  is  moreover  in  relation  with  the 
oesophagus. 

2298.  Externally,  they  correspond  to  the  internal  jugular  veins, 
the  pneumo-gastric  nerves,  and  the  communicating  cords  of  the 
superior  and  middle  cervical  ganglia  (I876).  All  these  parts  are 
connected  by  a  filamentous  cellular  tissue,  which  forms  the  sheath 
of  the  vessels. 

2299.  In  their  whole  course,  the  common  carotid  arteries  pre- 
serve the  same  calibre.  In  fact  they  give  off  no  branch,  excepting 
some  very  slender  ramifications  which  lose  themselves  in  their  own 
walls  or  in  the  neighbouring  muscles. 


OF  THE  EXTERNAL  CAROTID  AKTEllY. 

(Carotis  externa). 

2300.  This  artery  is  particularly  destined  for  the  face  and  the 
exterior  of  the  head.  Its  size  is  equal  to  that  of  the  internal  ca- 
rotid, excepting  in  children,  in  whom  the  latter  is  larger,  on 
account  of  the  greater  development  of  the  brain  and  organs  of 
sense. 

2e301.  The  external  carotid  artery  extends  from  the  upper  part 
of  the  larynx  to  the  neck  of  the  condyle  of  the  lower  jaw.  Placed 
near  the  internal  carotid  at  its  commencement,  and  even  situated 
internally  and  anteriorly  of  it,  it  ascends  parallel  to  it  until  under 
the  digastric  muscle,  where  it  crosses  its  direction  winding  out- 
wards and  backwards  to  gain  the  angle  of  the  jaw,  and  become 
more  superficial. 

It  then  proceeds  between  the  ear  and  the  posterior  edge  of 
the  lower  jaw,  concealed  by  the  parotid  gland,  and  divides  into  two 
branches  which  are  named  the  'Temporal  and  Internal  Mainllary 
Arteries. 

2302.  Inferiorly,'  the  external  carotid  is  only  covered  by  the 
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platysma  myoides  and  the  skin  ;  but  it  presently  sinks  under  the 
hypoglossal  nerve  and  the  digastricus  and  stylo-hyoideus  muscles, 
and  lastly  under  the  parotid  gland.  Internally,  it  is  in  relation 
below  with  the  internal  carotid  artery,  at  the  middle  with  the  stylo- 
pharyngeus  and  stylo-glossus  muscles,  and  above  with  the  styloid 
process  of  the  temporal  bone. 

2303.  The  branches  which  this  artery  furnishes  may  be  dis- 
tinguished into  those  which  arise  from  its  anterior  part,  which  are 
three  in  number,  viz.  the  Siiperior  Thyroid,  Lingual,  and  Facial 
Arteries ;  those  which  come  from  its  posterior  region,  which  are 
two  in  number,  viz.  the  Occipital  and  Auricular  Arteries ;  that 
which  issues  from  its  inner  side,  the  Inferior  Pharyngeal  Artery  ,- 
and,  lastly,  those  by  which  it  terminates,  the  Temporal  BXid  the  In- 
ternal Maxillai'y  Arteries. 


OF  THE  SUPERIOU  THYROID  AllTERY. 

(Art.  Thyreoidea  Superior.) 

2304.  It  arises  from  the  fore  part  of  the  external  carotid  very 
near  its  origin,  and  even  sometimes  opposite  to  it,  then  descends 
inwards  and  forwards  towards  the  side  of  the  larynx,  where  it 
changes  its  direction,  and  proceeds  almost  vertically  downwards  to- 
wards the  summit  of  the  corresponding  lobe  of  the  thyroid  body, 
where  it  arrives  after  describing  different  sinuosities,  which  vary  in 
different  subjects.  In  this  course  it  is  covered  from  without  in- 
wards, by  the  platysma  myoides,  omo-hyoideus,  and  stern o-thy- 
roideus  muscles,  to  which  it  gives  some  small  ramifications,  which 
go  to  the  skin  and  neighbouring  muscles,  as  the  sterno-cleido-mas- 
toideus,  sterno-hyoideus,  thyro-hyoideus,  and  constrictor  pharyngis 
medius. 

2305.  Laryngeal  Branch.  Towards  the  upper  part  of  the  la- 
rynx, the  superior  thyroid  artery  furnishes  this  branch,  which  directs 
itself  transversely  behind  the  thyro-hyoideus  muscle  over  the  thyroid 
membrane,  gives  the  latter,  and  the  muscles  of  the  hyoid  bone, 
some  small  twigs,  which  anastomose  with  those  of  the  opposite  side, 
and  traverses  it  in  company  with  the  internal-laryngeal  nerve  of  the 
pneumo-gastric  (1705).  On  entering  the  larynx,  this  twig  bifur- 
cates. One  of  its  branches  throws  itself  into  the  crico-arytenoi- 
deus  lateralis,  and  crico-thyroideus  muscles  ;  the  other  winds  around 
the  base  of  the  arytenoid  cartilage,  and  loses  itself  in  the  crico-ary- 
tenoideus  posticus  mvtscle.  Both  unite  with  those  of  the  opposite 
side,  and  send  a  great  number  of  ramifications  over  the  epiglottis, 
and  the  mucous  membrane  of  the  larynx. 

2306.  Crico-thyroid  Branch.  A  little  smaller  than  the  preced- 
ing, it  descends  obliquely  inwards  over  the  thyroid  cartilage,  gives 
twigs  to  the  tk  y ro-hy oideus  muscle,  and  passes  transversely  over 
the  crico-thyroid  membrane,  at  the  middle  of  which  it  anastomoses 
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with  that  of  the  opposite  side,  after  furnishing  ramifications  to  the 
crico-thyroideus  muscle. 

2307-  When  the  superior  thyroid  artery  has  arrived  at  the  thy- 
roid body,  it  separates  into  three  branches.  One  of  these  dives  be- 
tween the  thyroid  body  and  the  walls  of  the  larynx.  Another, 
which  is  larger,  proceeds  along  its  outer  edge.  The  third  follows 
its  inner  edge,  and  before  the  cricoid  cartilage  unites  by  a  reversed 
arch  with  the  branch  of  the  opposite  superior  thyroid  artery,  while 
the  two  first  anastomose  with  the  twigs  of  the  inferior  thyroid  ar- 
tery of  the  same  side.  They  are  all  distributed,  by  a  great  num- 
ber of  divisions,  in  the  parenchyma  of  the  thyroid  body. 


OF  THE  LINGUAL  ARTERY. 

{Arteria  lingualis.) 

2308.  The  next  artery  given  off  from  the  external  carotid,  is  the 
Lingual,  which  sometimes  arises  by  a  common  trunk  with  the  facial 
artery.  It  ascends  at  first  a  little,  winding  and  directing  itself  in- 
wards a,nd  forwards  ;  it  then  enters  between  the  hyo-glossus  muscle, 
near  its  inferior  attachment,  and  the  constrictor  pharyngis  medius  ; 
after  which, bending  upwards,  it  ascends  between  the  hyo-glossus  and 
genio-glossus  muscles,  and  between  the  latter  and  the  sublingual 
gland,  above  the  great  horn  of  the  hyoid  bone,  as  far  as  the  root 
of  the  tongue.  There,  it  becomes  horizontal,  and,  under  the  name 
of  Ranine  Artery,  advances,  accompanied  by  the  lingvial  nerve, 
between  the  genio-glossus  and  lingualis  muscles,  to  the  point  of" 
the  tongue,  where  it  anastomoses  with  that  of  the  other  side  by  an 
arch. 

This  artery  is  consequently  nearly  horizontal  from  its  commence- 
ment, until  it  bends  back  towards  the  anterior  edge  of  the  hyo- 
glossus  muscle ;  it  is  vertical  during  its  coujse  along  the  genio- 
glossus  muscle,  and  horizontal  again  from  the  base  to  the  point  of 
the  tongue.  This  disposition  allows  it  to  be  distinguished  into 
three  portions. 

2309.  Under  the  hyo-glossus  muscle  and  behind  it,  the  lingual 
artery  furnishes  some  inconsiderable  branches,  to  that  muscle  and 
the  constrictor  pharyngis  medius.  Some  others  pass  through  it  to 
the  thyro-hyoideus  and  digastricus  muscles,  whilst  others  proceed  to 
the  genio-glossus  muscle,  and  anastomose  with  those  of  the  oppo- 
site side.  It  is  from  the  same  point  also  that  the  Dorsal  Artery 
of  the  Tongue  arises,  which  directs  itself  upwards  and  outwards  to- 
ward the  base  of  that  organ  and  the  epiglottis,  and  whose  ramifica- 
tions are  chiefly  distributed  to  the  stylo-glossus  muscle,  the  back 
of  the  tongue,  the  tonsils  and  the  velum  palati.  Although  some 
authors  mention  this  branch  as  constant,  I  have  yet  very  frequent- 
ly found  it  wanting. 

2310.  Upon  the  genio-glossus,  there  are  detached  from  the  lin- 
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gual  artery  several  twigs  which  penetrate  that  muscle.  But  there 
also  arises  from  the  same  place  a  larger  branch,  named  the  Stcb- 
lingual  Artery,  which  is  sometimes  a  division  of  the  submental 
(2314).  Directed  horizontally  forwards  between  the  mylo-hyoideus 
and  genio-glossus,  and  above  the  sublingual  gland,  this  artery  fur- 
nishes a  great  number  of  twigs  to  those  parts  and  to  the  mucous 
membrane  of  the  mouth.  Some  of  them  unite  with  those  of  the 
submental,  or  of  the  sublingual  artery  of  the  other  side.  There 
are  some  also  which  pass  through  the  mylo-hyoideus  muscle,  and 
arrive  at  the  anterior  belly  of  the  digastricus. 

2311.  Lastly,  under  the  tongue,  the  lingual  artery  gives  off  late- 
rally a  great  number  of  large  twigs  to  the  lingualis  and  genio- 
glossus  muscles,  and  the  tissue  of  the  tongue,  which  anastomose 
with  each  other,  and  with  those  of  the  opposite  side.  At  the  very 
tip  of  the  tongue,  and  above  the  frenum  of  that  organ,  the  two 
lingual  arteries,  which  have  assumed  the  name  of  ranine^  anasto- 
mose with  each  other. 


OF  THE  FACIAL  ARTERY. 

(Art.  Lahialis  vel  Mawillaris  vel  Angularis  Externa.) 

231 2.  It  arises  from  the  fore  part  of  the  external  carotid,  above 
the  lingual  artery,  and  behind  the  digastricus  muscle.  Its  size  is 
considerable.  Immediately  after  its  origin,  it  directs  itself  almost 
transversely  inwards  and  forwards ;  and,  after  describing  several 
flexuosities,  gains  the  inner  part  of  the  angle  of  the  lower  jaw, 
covered  in  this  course  by  the  hypoglossal  nerve,  the  digastricus  and 
stylo-hyoideus  muscles  and  the  sub-maxillary  gland.  It  then  turns 
between  that  gland  and  the  base  of  the  inferior  maxillary  bone, 
changes  its  direction,  ascends  very  obliquely  towards  the  commis- 
sure of  the  lips,  between  the  triangularis  and  masseter  muscles, 
forms  a  great  number  of  flexuosities,  and  is  covered  by  the  skin  and 
the  platysma  myoides.  Near  the  free  edge  of  the  upper  lip,  it  en- 
ters under  the  union  of  the  levator  anguli  oris  and  triangularis 
muscles,  and  ascends  upon  the  side  of  the  nose,  as  far  as  the  inner 
angle  of  the  eye,  where  it  terminates  either  by  anastomosing  with 
the  nasal  twig  of  the  opthalmic  artery  or  with  the  infra-orbitar,  or 
by  spreading  out  its  twigs  in  the  neighbouring  parts.  In  the  se- 
cond part  of  its  course,  the  facial  artery  is  separated  from  the  skin 
by  a  greater  or  less  quantity  of  fat,  and  corresponds  successively 
and  posteriorly  to  the  inferior  maxiUary  bone,  the  buccinator 
muscle,  from  which  it  is  separated  by  a  mass  of  adipose  tissue  of 
which  we  have  already  repeatedly  spoken,  the  orbicularis  oris,  leva- 
tor labii  superioris  and  levator  labii  superioris  alseque  nasi. 


G5i<  ORGANS  OF  CIRCULATION. 


Branches  which  the  Facial  Artery  gives  off'  under  the  Jaw. 

2313.  Inferior  Palatine  Branch.  It  is  of  very  small  size,  and 
comes  off"  from  the  facial  artery  a  few  lines  above  its  origin.  Some- 
times it  even  comes  from  the  external  carotid.  It  immediately 
ascends  between  the  stylo-pharyngeus  and  stylo-glossus  muscles, 
furnishes  them  with  some  ramifications,  applies  itself  against  the  la- 
teral and  superior  wall  of  the  pharynx,  arrives  between  the  pillars 
of  the  velum  palati,  and  separates  into  a  great  number  of  small 
twigs  which  are  distributed  to  the  pharynx,  the  corresponding  ton- 
sil and  Eustachian  tube.  Some  of  them  ascend  into  the  velum 
palati,  and  are  distributed  to  its  muscles  and  membranes,  or  anasto- 
mose with  those  of  the  superior  palatine  artery. 

2314.  Submental  Branch.  It  is  furnished  by  the  facial  artery 
near  the  base  of  the  jaw,  and  is  larger  than  the  preceding.  Direct- 
ed forwards,  between  the  platysma  myoides,  digastricus  and  mylo- 
hyoideus,  it  runs  along  the  attachment  of  the  latter  muscle,  fur- 
nishes it  with  a  great  number  of  twigs,  which  pass  through  its  sub- 
stance to  anastomose  with  those  of  the  sublingual  artery,  which  is 
itself  frequently  a  division  of  the  submental.  Near  the  median 
line  it  bifurcates  :  one  of  the  twigs  passes  before  the  insertion  of 
the  digastricus  muscle,  and  unites  with  that  of  the  opposite  side  ; 
the  other  ascends  upon  the  chin,  and  after  giving  twigs  to  the  in- 
teguments, inosculates  with  the  ramifications  of  the  inferior  dentar 
artery  which  emerge  from  the  mental  foramen. 

2315.  Besides  these  two  branches,  the  facial  artery  furnishes, 
in  its  lower  half,  twigs  to  the  muscles  of  the  superior  hyoid  region, 
to  the  substance  of  the  maxillary  bone,  to  the  submaxillary  gland, 
to  the  pterygoideus  internus,  to  the  mucous  membrane  of  the 
mouth  and  the  corresponding  side  of  the  tongue. 


Branches  which  the  Facial  Artery  gives  to  the  Face. 

2316.  External  Branches.  They  are  numerous,  but  small  and 
of  a  variable  disposition.  They  are  distributed  to  the  masseter, 
platysma-myoides  and  buccinator  muscles,  to  the  adipose  cellular 
tissue  and  skin  of  the  cheek,  to  Steno''s  duct,  and  the  parotid  gland. 
Some  of  them  communicate  with  the  twigs  of  the  transversalis  fa- 
ciei and  buccal  artery. 

2317-  Internal  Muscular  Branches.  They  are  distributed  to 
the  triangularis  and  quadratus  muscles,  and  to  the  skin  of  the 
chin,  and  anastomose  with  the  ramifications  of  the  submental  artery, 
and  with  those  of  the  inferior  dentar  artery  which  issue  by  the 
mental  foramen. 

2318.  Inferior  Coroyiary  or  Labial  Branch.  Larger  than  the 
preceding  branches,  it  arises  from  the  facial  artery  at  a  considerable 


OF  THE  OCCIPITAL  ARTERY.  U55 

distance  from  the  commissure  of  the  lips,  passes  under  the  trian- 
gularis muscle,  and  advances  tortuously  in  the  substance  of  the 
free  edge  of  the  under  lip,  on  the  middle  of  which  it  joins  the  op- 
posite coronary  branch,  after  sending  numerous  twigs  to  the  mem- 
lorane  of  the  mouth,  and  to  the  orbicularis,  triangularis,  quadratus 
and  levator  menti  muscles.  These  last  form  a  very  complicated 
net-work  in  the  integuments,  by  their  numerous  anastomoses  with 
the  ramifications  of  the  submental  and  inferior  dentar  arteries. 

2319.  Superior  Coronary  or  Labial  Branch.  It  arises  above 
and  very  near  the  commissure.  Large  and  flexuous,  it  proceeds 
inwards  in  the  substance  of  the  edge  of  the  upper  lip,  at  the  mid- 
dle of  which  it  anastomoses  with  that  of  the  other  side  by  a  parti- 
cular twig,  itself  ascending  vertically  towards  the  septum  of  the 
nose  on  which  it  terminates.  Its  twigs  form  a  very  complex  net- 
work in  the  mucous  membrane  of  the  upper  lip,  in  the  integu- 
ments and  orbicularis  oris  and  depressor  aloe  nasi  muscles.  Some 
of  them  go  to  the  gums  and  unite  with  those  of  the  alveolar 
artery.* 

2320.  Dorsal  Branches  of  the  Nose.  These  vary  much  in 
number  and  disposition.  Sometimes  they  terminate  the  facial 
artery,  which  then  only  communicates  by  a  twig  with  the  ophthal- 
mic. Frequently  also  they  occupy  only  the  lower  part  of  the  nose ; 
while,  in  other  cases,  they  are  uniformly  distributed  in  its  whole 
extent.  But  they  always  anastomose  in  the  median  line  with  those 
of  the  opposite  side,  and  are  distributed  to  all  the  parts  of  that  or- 
gan, its  muscles,  cartilages,  integuments,  &c.  Several  of  their  ra- 
mifications turn  over  the  edge  of  the  nostrils,  or  pass  through  the 
cartilages,  to  gain  the  commencement  of  the  pituitary  membrane. 

2321.  Superior  Muscular  Branches.  Their  number  varies 
much.  They  are  very  small,  and  distributed  in  an  irregular  man- 
ner to  the  levator  anguli  oris,  levator  labii  superioris,  levator 
labii  superioris  alaeque  nasi,  zygomaticus  minor  and  orbicularis  pal- 
pebrarum, as  well  as  in  the  integuments.  They  communicate  with 
the  ramifications  of  the  infra-orbitar  and  ophthalmic  arteries. 


OF  THE  OCCIPITAL  ARTERY. 

(^Arteria  occipitalis.^ 

2322.  It  arises  from  the  posterior  part  of  the  external  carotid, 
under  the  parotid  gland,  and  opposite  the  lingual  artery.  It  as- 
cends at  first  obliquely  backwards,  beneath   the   sterno-cleido-mas- 

*  When  the  fingers  are  passed  into  the  mouth  the  coronary  arteries  will  be  felt 
beating  near  the  angles,  being,  in  fact,  placed  close  to  the  mucous  membrane.  A 
little  pressure  of  the  lip,  tJierefore,  between  the  fingers,  applied  in  that  situation  will 
arrest  hsemorrhage  from  any  part  of  the  lip  mesial  to  the  pressure. 
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toideus  muscle,  along  the  posterior  belly  of  the  digastricus  muscle 
and  the  hypo-glossal  nerve.  It  then  passes  horizontally  between 
the  transverse  process  of  the  atlas  and  the  mastoid  process,  after 
crossing  the  direction  of  the  internal  jugular  vein  and  pneumo-gas- 
trie  nerve,  above  which  it  is  situated.  It  then  bends  back  upon 
the  occipital  bone,  covered  by  the  splenius  muscle,  under  the  inner 
edge  of  which  it  emerges  to  become  subcutaneous,  and  ascends  in  a 
tortuous  manner  upon  the  back  part  of  the  head  where  it  termi- 
nates. 

2323.  Branches  of  the  Deep  Portion.  Some  of  these,  which 
are  superior,  and  of  small  size,  are  distributed  to  the  digastricus, 
sterno-cleido-mastoideus  and  stylo-hyoideus  muscles,  and  commu- 
nicate with  the  twigs  of  the  deep  cervical  artery.  One  of  them, 
which  is  larger  and  more  constant  than  the  others,  {Posterior  Mas- 
toid A7'tery,)  enters  the  cranium  by  the  mastoid  foramen,  and 
loses  itself  in  the  portion  of  the  dura  mater  which  lines  the  poste- 
rior and  lateral  fossae  of  the  base  of  the  cranium. 

The  others,  which  are  inferior,  descend  in  the  substance  of  the 
sterno-cleido-mastoideus,  splenius  and  trachelo-mastoideus  muscles, 
where  they  anastomose  with  the  ramifications  of  the  deep  ce^ical 
and  vertebral  arteries. 

2324,  Branches  of  the  Subcutaneous  Portion.  They  are  very 
numerous.  The  inferior  lose  themselves  in  the  muscles  of  the 
posterior  region  of  the  neck,  and  occasionally  extend  as  far  as  the 
back.  The  superior  ascend  in  a  tortuous  manner  along  the  course 
of  the  lambdoid  suture,  and  ramify  in  the  integuments  and  occipi- 
talis muscle,  anastomosing  with  the  divisions  of  the  opposite  occipi- 
tal artery,  or  with  those  of  the  temporal  and  posterior  auricular  ar- 
teries of  the  same  side.  Frequently  one  of  their  twigs  passes 
through  the  parietal  hole,  and  loses  itself  in  the  dura  mater. 


OF  THE  POSTERIOR  AURICULAR  ARTERY. 

{Art.  auricularis  posterior.) 

2325.  This  is  one  of  the  smallest  branches  of  the  external  caro- 
tid artery,  from  which  it  separates  in  the  substance  of  the  parotid 
gland,  above  the  digastricus  muscle,  to  extend  to  the  inner  surface 
the  auricle  and  over  the  side  of  the  head.  It  ascends  at  first  back- 
wards, covered  by  the  gland,  between  the  mastoid  process  and  au- 
ditory canal.  On  arriving  at  the  lower  part  of  the  auricle,  it  bi- 
furcates :  one  of  its  branches,  placed  before  the  other,  expands 
over  the  inner  surface  of  the  auricle,  between  the  skin  and  the 
cartilage ;  the  other,  which  is  posterior,  passes  over  the  mastoid 
process,  and  divides  into  a  multitude  of  twigs  which  belong  to  the 
temporalis  and  retrahens  auriculam  muscles,  the  epicranial  apo- 
neurosis, the  cellular  tissue  and  integuments  of  the  lateral  part  of 
the  head. 
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2326.  But  previous  to  its  bifurcation,  the  artery  sends  some 
small  twigs  into  the  parotid  gland,  the  stylo-hyoideus  and  digastri- 
cus  muscles,  and  the  walls  of  the  auditory  canal.  It  also  furnishes 
the  Stylo  mastoid  Artery,  which  sometimes  comes  from  the  occipi- 
tal, and  which,  after  sending  some  ramifications  into  the  auditory 
canal  and  upon  the  membrana  tympani,  enters,  by  the  stylo-mas- 
toid  foramen,  into  the  aqueduct  of  Fallopius,  runs  along  it,  spreads 
out  its  subdivisions  in  the  mucous  membrane  of  the  tympanum, 
the  mastoid  cells,  the  semicircular  canals,  the  muscle  of  the  stapes, 
the  periosteum  of  the  aqueduct  itself,  &c.  where  it  terminates  by 
anastomosing  with  a  twig  of  the  middle  meningeal  artery,  which 
has  penetrated  by  the  hiatus  of  Fallopius, 


INFERIOR  PHARYNGEAL  ARTERY. 

(^Arteria  Pharyngea.) 

2327-  This  branch  is  smaller  than  the  posterior  auricular  artery, 
and  is  more  deeply  situated  than  the  other  branches  of  the  external 
carotid,  from  which  it  arises  at  the  same  level  as  the  facial.  It  as- 
cends at  first  vertically  along  the  lateral  and  posterior  part  of  the 
pharynx,  between  the  external  and  internal  carotids,  covered  below 
by  the  stylo-pharyngeus  muscle,  and  above  by  the  constrictor  su- 
perior. 

2328.  After  a  short  course,  and  after  furnishing  some  irregular 
twigs  which  descend  obliquely  behind  the  pharynx  and  in  its  con- 
strictor muscles,  this  artery  divides  into  two  branches  of  equal  size. 

2329.  Pharyngeal  Branch.  Lying  transversely  upon  the  con- 
strictor pharyngis  superior,  it  divides  into  two  or  three  twigs,  of 
which  one  is  distributed  to  that  muscle,  ascending  in  its  substance, 
while  the  others,  proceeding  obliquely  downwards,  lose  themselves 
in  the  two  corresponding  middle  and  inferior  constrictors.  Its  last 
divisions  anastomose  with  some  twigs  of  the  superior  thyroid  and 
lingual  arteries. 

2330.  Meningeal  Branch.  It  ascends  between  the  internal  ca- 
rotid, the  pneumo-gastric  nerve  and  the  internal  jugular  vein,  gives 
ramifications  to  these  different  parts,  to  the  superior  cervical  gang- 
lion, the  Eustachian  tube,  rectus  capitis  anticus  major,  rectus 
anticus  minor  and  longus  colli  muscles,  and  at  length  enters  the 
cranium  by  the  foramen  lacerum  posterius,  to  ramify  upon  the 
dura  mater.  Some  of  its  twigs  penetrate  separately  into  that  cavity, 
and  have  the  same  destination ;  one  in  particular  is  observed  which 
passes  through  the  fibro-cartilage  of  the  foramen  lacerum  medium  i 
another  passes  through  the  anterior  condyloid  foramen. 


2u 
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OF  THE  TEMPORAL  ARTERY. 

{Art.  Temporalis). 

2331.  Not  so  large  as  the  internal  maxillary  artery,  from  which 
it  separates  opposite  the  neck  of  the  condyle  of  the  jaw,  and  fol- 
lowing the  original  direction  of  the  external  carotid,  this  artery 
ascends  at  first  a  little  obliquely  outwards  between  the  ramus  of 
the  jaw,  the  auditory  canal,  and  the  parotid  gland  which  covers  it 
as  far  as  the  zygomatic  arch.  But  above  the  latter  it  glides  in  a 
tortuous  manner  under  the  anterior  and  superior  muscles  of  the 
ear,  and  becomes  subcutaneous.  Arrived  at  the  middle  of  the 
temporal  region,  it  divides  into  two  branches,  an  anterior  and  a 
posterior. 

2332.  Ante7'ior  Branches.  The  temporal  artery  gives  off  a  cer- 
tain number  of  branches  which  direct  themselves  forwards  towards 
the  masseter  and  the  articulation  of  the  lower  jaw.  Among  these 
there  is  to  be  distinguished  the  Transverse  Ai'tery  of  the  face, 
which  arises  from  the  temporal  immediately  after  its  origin,  varies 
much  in  size,  passes  over  the  neck  of  the  condyle  of  the  jaw,  gives 
off  a  twig  which  is  distributed  in  the  masseter,  and  there  anasto- 
moses with  a  division  of  the  internal  maxillary  artery,  crosses  the 
direction  of  that  muscle,  proceeding  above  Steno's  duct,  and  ter- 
minates opposite  its  anterior  edge,  ramifying  on  that  duct,  in  the 
parotid  gland,  in  the  two  zygomatici  and  orbicularis  palpebrarum 
muscles,  as  well  as  in  the  integuments.  Several  of  its  twigs  anas- 
tomose in  the  substance  of  the  cheek  with  those  of  the  facial,  buccal, 
and  infra-orbitar  arteries. 

2333.  Posterior  Branches.  They  are  of  considerable  size  and 
vary  in  their  number.  They  are  called  the  Anterior  Auricular 
Arteries,  and  are  distributed  to  the  external  auditory  canal  and  to 
the  auricle. 

2334.  Internal  Twig  or  Middle  Temporal  Artery.  It  comes 
from  the  temporal  artery  immediately  above,  and  sometimes  under 
the  zygomatic  arch.  It  almost  immediately  perforates  the  aponeu- 
rosis of  the  temporal  muscle,  into  which  it  passes,  and  where  it 
separates  into  a  great  number  of  ramifications,  of  which  several  are 
seen  to  communicate  with  the  deep  temporal  arteries. 

2335.  Of  the  two  branches  by  which  the  temporal  artery  termi- 
nates, the  anterior  ascends  in  a  serpentine  manner  towards  the 
forehead,  and  subdivides  into  a  great  number  of  twigs  which  run 
in  all  directions,  and  diffuse  themselves  in  the  frontahs  and  orbi- 
cularis palpebrarum  muscles,  and  in  the  integuments.  Of  these 
twigs,  some  which  are  transverse,  anastomose  with  the  frontal  and 
superciliary  arteries,  while  the  others  bend  towards  the  top  of  the 
head,  where  they  meet  those  of  the  opposite  side. 

The  posterior  branch  ascends  obliquely  over  the  parietal  and  oc- 
cipital bones,  describes  there  a  great  number  of  sinuosities,  and 
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gives  off'  many  twigs  which  are  uniformly  spread  out  in  all  direc- 
tions in  the  integuments,  the  aponeurosis  of  the  temporal  muscle, 
the  attollens  auriculam  and  the  pericranium,  communicating  with 
those  of  the  cinterior  branch,  and  of  the  opposite  temporal,  occipital 
and  posterior  auricular  arteries. 


OF  THE  INTERNAL  MAXILLARY  AllTEllY. 

(Art.  Maceillaris  interna.) 

2336.  This  is  larger  than  the  temporal,  with  which  it  forms  the 
termination  of  the  external  carotid  ;  it  is  remarkable  for  its  complex 
course  and  for  the  gTcat  number  of  important  branches  which  it 
gives  off"  to  the  deep  parts  of  the  face.  Immediately  after  its  ori- 
gin, it  passes  behind  the  neck  of  the  condyle  of  the  jaw,  bending 
inwards  and  downwards,  then  advances  directly  inwards,  between 
the  dentar  and  lingual  nerves,  and  arrives  in  the  interval  which 
separates  the  two  pterygoidei  muscles,  where  it  changes  its  direc- 
tion a  little  to  proceed  forwards  to  the  maxillary  tuberosity.  It 
then  bends,  becomes  vertical,  glides  between  the  two  fixed  inser- 
tions of  the  pterygoideus  externus  muscle  (954),  and  ascends  in 
the  bottom  of  the  zygomatic  fossa  between  it  and  the  temporalis 
muscle.  Finally,  arriving  near  the  floor  of  the  orbit,  it  again  takes 
a  horizontal  and  transverse  direction,  enters  the  spheno-maxillary 
fossa,  and  divides  into  several  branches  in  the  middle  of  the  adipose 
cellular  tissue  which  fills  that  cavity. 

The  internal  maxillary  artery  is  consequently  horizontal  near  its 
origin  and  termination,  and  vertical  in  the  middle.  It  describes, 
moreover,  several  very  distinct  sinuosities,  which  vary  in  different 
subjects. 


Branches  which  arise  from  the  Internal  Maxillary  Artery,  behind 
the  Neck  of  the  Condyle  of  the  Jaw. 

2337.  The  middle  Meningeal  Artery.  This  is  the  largest  branch 
of  the  internal  maxillary  artery.  It  ascends  vertically  towards  the 
skull,  between  the  two  pterygoidei  muscles,  accompanied  by  two 
filaments  of  the  inferior  maxillary  nerve  which  go  to  unite  with  the 
facial  nerve.  It  gives  off  at  first  some  small  twigs  to  the  pterygoi- 
deus externus,  circumflexus  palati,  and  constrictor  pharyngis  superi- 
or muscles,  as  well  as  to  the  temporal  and  sphenoid  bones  ;  some 
of  these  latter  pass  throvigh  the  sphenoid  bone  by  particular  aper- 
tures, and  lose  themselves  in  the  dura  mater.  It  thus  arrives  at 
the  foramen  spinosum  of  the  sphenoid  bone,  by  which  it  enters  the 
cranium.  But  before  this  there  separates  from  it  a  pretty  large 
branch,  which  glides  forwards  and  inwards,  between  the  superior 
wall  of  the  zygomatic  fossa  and  the  origin  of  the  deep  temporal 
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nerves  (1662),  and  afterwards  descends  vertically  between  the  cir- 
cumflexus  palati  and  pterygoideus  internus  muscles,  in  the  sub- 
stance of  which  it  separates  into  a  great  number  of  twigs. 

2338.  Having  entered  the  cranium,  under  the  dura  mater,  the 
meningeal  artery  furnishes  twigs  to  the  portion  of  that  membrane 
which  covers  the  middle  lateral  fossa  of  the  base  of  the  cranium 
and  to  the  trifacial  nerve.  One  or  two  of  them  proceed  forwards, 
into  the  orbit,  between  the  sphenoid  bone  and  the  malar  bone,  and 
terminate  at  the  lachrymal  gland,  in  the  parenchyma  of  which  they 
communicate  with  the  lachrymal  artery.  Another  enters  into  the  aque- 
duct of  Fallopius  by  the  hiatus  of  the  same  name,  and  anastomoses 
with  the  stylo-mastoid  artery  (2326),  after  sending  some  ramifica- 
tions over  the  trunk  of  the  facial  nerve.  The  canal  of  the  internal 
muscle  of  the  mallevis  also  contains  one  which  is  distributed  to  that 
muscle,  and  to  the  mucous  membrane  of  the  walls  of  the  tympan- 
um. This  cavity  itself  receives  several  other  smaller  ramifications, 
which  penetrate  into  it  by  narrow  fissures,  observed  at  the  place 
where  the  petrous  process  unites  with  the  rest  of  the  temporal 
bone. 

2339-  After  giving  off  these  different  twigs,  the  artery  itself  di- 
vides into  two  principal  branches  of  unequal  size.  The  anterior, 
which  is  larger,  ascends  from  behind  forwards,  towards  the  anterior 
and  inferior  angle  of  the  parietal  bone,  where  it  is  lodged  in  a  deep 
groove,  and  frequently  even  in  a  true  canal  formed  in  the  inner 
surface  of  that  bone  (189).  It  gives  off  some  twigs,  which  anas- 
tomose with  the  lachrymal  artery,  issues  from  its  groove  and  sub- 
divides into  a  great  number  of  twigs,  which  are  expanded  over  the 
whole  internal  surface  of  the  parietal  bone,  which  receives  them  in 
grooves,  disposed  so  as  to  resemble  the  nerves  of  a  leaf,  and  ex- 
tending as  far  as  the  superior  longitudinal  sinus  of  the  dura  mater 
(188).  All  these  twigs  have  the  appearance  of  small  tubes  formed 
in  the  substance  of  the  dura  mater ;  they  belong  entirely  to  that 
membrane,  and  only  send  off  opposite  to  the  sutures  some  small 
twigs,  which  anastomose  with  similar  twigs  of  the  arteries  of  the 
pericranium.  The  posterior  branck,  which  is  smaller,  ascends, 
bending  from  before  backwards,  upon  the  inner  surface  of  the 
squamous  portion  of  the  temporal  bone,  and  upon  that  of  the  pa- 
rietal bone  ;  it  divides  in  the  same  manner  into  a  great  number 
of  twigs,  which  expand  over  the  lateral  and  posterior  part  of  the 
dura  mater.  Like  those  of  the  anterior  branch,  they  anastomose 
frequently  together,  and  correspond  to  grooves  formed  upon  the 
bones. 

The  last  ramifications  of  the  middle  meningeal  artery  communi- 
cate with  those  of  the  opposite  artery,  of  the  ethmoidal  arteries, 
and  of  the  other  small  branches  which  pass  over  the  dura  mater. 

2340.  The  Inferior  Dentar  or  Inferior  Maxillary  Artery. 
It  arises  inferiorly  from  the  internal  maxillary  artery,  at  the  place 
v/here  the  middle  meningeal  separates  from  it  above,  sometimes, 
however,  a  little  farther  on  It  descends  anteriorly  along  the  inner 
surface  of  the  ramus  of  the  jaw,  at  the  outer  side  of  the  pterygoi- 
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deus  internus,  behind  the  inferior  dentar  nerve,  and  before  the 
internal  lateral  ligament  of  the  articulation  of  the  lower  jaw,  as  far 
as  the  aperture  of  the  dentar  canal  (249),  which  it  traverses  along 
its  whole  extent,  to  make  its  appearance  again  at  the  mental  fora- 
men. 

234*1.  Before  passing  into  the  dentar  canal,  this  artery  gives  off 
at  first  numerous  ramifications  to  the  pterygoideus  internus  and 
inferior  dentar  and  lingual  nerves.  Close  to  the  orifice  of  that 
canal,  it  furnishes  a  twig  which  descends  forwards  in  a  small  groove 
on  the  inferior  maxillary  bone  along  the  attachment  of  the  mylo- 
hyoideus  muscle.  Accompanied  by  a  filament  of  the  inferior  den- 
tar nerve  (1669),  this  twig  loses  itself  by  a  great  number  of  sub- 
divisions in  the  mucous  membrane  of  the  mouth,  and  in  the  mylo- 
hyoideus  muscle. 

2342.  The  trunk  of  the  artery  itself  then  enters  the  canal,  along 
with  the  inferior  dentar  nerve,  sometimes,  however,  by  a  separate 
aperture.  As  it  passes  transversely  beneath  the  alveoli,  it  sends  ojff, 
from  its  upper  side,  twigs  into  these  cavities,  which  are  destined 
for  the  pulps  of  the  teeth.  Under  the  first  small  molar  tooth  it 
bifurcates  ;  one  of  its  branches,  which  is  very  small,  emerges  by 
the  mental  foramen,  throws  itself  into  the  quadratus  and  triangu- 
laris muscles,  and  anastomoses  with  ramifications  of  the  facial  ar- 
tery ;  the  other  branch  which  is  larger,  continues  its  course  in  the 
bone  to  the  symphysis  of  the  chin,  and  gives  twigs  to  the  pulps 
of  the  corresponding  canine  teeth  and  incisors. 

2343.  Frequently,  at  the  very  place  where  the  dentar  artery 
arises,  the  internal  maxillary  artery  furnishes  some  isolated  twigs. 
One  of  them  ascends  upon  the  temporal  bone,  behind  the  auricular 
canal,  and  is  distributed  to  its  walls,  to  the  membrane  of  the  tym- 
panum, and  to  the  ceruminous  follicles  (2001).  Another  penetrates 
into  the  tympanum  by  the  glenoid  fissure,  and  gives  ramifications 
to  the  mucous  membrane  of  its  walls,  and  to  the  external  muscle  of 
the  malleus. 


Branches  which  arise  from  the  Internal  Maxillary  Artery  between 
the  two  Pterygoid  Muscles. 

2344.  The  Posterior  deep  temporal  Artery.  It  arises  a  little 
after  the  preceding,  and  is  even  sometimes  produced  by  it  shortly 
after  its  commencement.  Concealed  at  first  between  the  temporalis 
and  pterygoideus  externus,  it  afterwards  ascends  obliquely  under 
the  first  of  these  muscles,  becomes  vertical,  creeps  over  the  tempo- 
ral fossa,  and  divides  into  a  great  number  of  ramifications,  which 
are  distributed  to  the  periosteum  of  that  fossa,  and  to  the  fibres  of 
the  temporal  muscle.  These  ramifications  anastomose  anteriorly 
with  the  anterior  deep  temporal  artery,  and  externally  with  the 
middle  and  superficial  temporal  arteries. 
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2345.  The  Masseteric  Artery.  Smaller  than  the  preceding,  it 
sometimes  arises  along  with  it  by  a  common  trunk.  Directed  out- 
wards, between  the  posterior  edge  of  the  temporal  muscle  and  the 
neck  of  the  condyle  of  the  lower  jaw,  it  passes  over  the  notch 
which  separates  the  latter  part  from  the  coronoid  process  (252), 
sends  some  small  twigs  into  the  upper  portion  of  the  masseter 
muscle,  then  descends  obliquely  forwards,  between  it  and  the  ramus 
of  the  maxillary  bone,  enters  its  substance,  subdivides  and  anasto- 
moses there  with  the  transverse  artery  of  the  face. 

2346.  The  Pterygoid  Arteries.  They  vary  much  in  number, 
size,  and  origin.  They  almost  all  come  from  the  maxillary  aTtery 
itself,  but  some  arise  separately  from  the  middle  meningeal  and 
posterior  deep  temporal  arteries.  They  are  distributed  to  the  two 
pterygoidei  muscles,  and  especially  to  the  outer.  Their  course  is 
very  irregular ;  some  of  their  smallest  ramifications  accompany  the 
deep  temporal  nerves. 


Branches  which  arise  from   the   Internal   Maxillary  Artery  in  the 
Zygomatic  Fossa. 

2347.  The  Buccal  Artery.  It  is  sometimes  wanting.  Pretty 
frequently  it  does  not  come  from  the  internal  maxillary  artery  it- 
self, but  arises  from  the  anterior  deep  temporal,  or  from  the  alve- 
olar, or  lastly  from  the  infra- orbitar.  Of  yevy  inconsiderable  size 
and  very  flexuous  in  its  course,  it  descends  obliquely  forwards,  be- 
side the  buccal  nerve  (1664),  between  the  pterygoideus  internus 
muscle,  and  the  ramus  of  the  jaw,  advances  towards  the  cheek, 
becomes  transverse,  and  separates,  at  a  greater  or  less  distance 
from  the  commissure  of  the  lips,  into  a  great  number  of  twigs  which 
are  spread  out  in  the  buccinator,  zygomaticus  major,  zygomaticus 
minor,  and  platysma  myoides  muscles,  the  integuments,  the  mu- 
cous membrane  of  the  cheeks  and  their  mucous  follicles.  It  anas- 
tomoses with  the  facial  (2312),  infra-orbitar  and  transverse  artery 
of  the  face  (2332). 

2348.  The  Anterior  Deep  Temporal  Artery.  Its  volume  is 
pretty  considerable.  It  ascends  vertically  in  the  anterior  part  of 
the  temporal  fossa,  between  the  internal  and  anterior  region  of  the 
temporalis  muscle,  the  malar  and  sphenoid  bones.  One  of  its 
twigs  enters  into  the  orbit  by  one  of  the  holes  with  which  the 
malar^bone  is  perforated,  and  anastomoses  with  one  of  those  of  the 
lachrymal  artery.  Several  others  of  smaller  size  also  pass  through 
the  same  bone,  but  lose  themselves  in  the  adipose  tissue  which 
envelopes  the  ball  of  the  eye,  or  upon  the  lachrymal  gland.  Last- 
ly, the  artery  itself  terminates  by  subdividing  in  the  substance  of 
the  temporal  muscle,  where  it  communicates  with  the  ramifications 
of  the  posterior  deep  temporal  artery  (2344),  and  of  the  middle 
and  superficial  temporal  arteries. 
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2349.  The  Alveolar  Artery.  It  is  of  considerable  size,  and 
arises  opposite  the  maxillary  tuberosity,  on  which  it  descends  from 
behind  forwards,  describing  numerous  turns.  In  some  cases  it 
comes  from  the  infra-orbitar  or  anterior  deep  temporal.  After 
sending  some  small  twigs  into  the  superior  and  posterior  dentar 
canals  (204),  for  the  roots  of  the  large  molares  and  the  mucous 
membrane  of  the  maxillary  sinus,  it  advances  tortuously  along  the 
gums,  to  which  it  gives  some  ramifications.  Arrived  at  the  fossa 
canina,  it  still  sends  a  dentar  twig  to  the  small  molares,  and  termin- 
ates by  subdividing  in  the  cellular  tissue  of  the  cheeks,  the  buccin- 
ator muscle,  and  the  periosteum  of  the  maxillary  bone,  anatomos- 
ing  with  the  infra-orbitar  by  one  of  its  principal  twigs. 

2350.  The  Infi'a-Orhitar  Artery.  Of  equal  size  with  the  an- 
terior deep  temporal,  it  separates  from  the  internal  maxillary  to- 
wards the  upper  and  fore  part  of  the  zygomatic  fossa,  gives  at  its 
commencement  ramifications  to  the  periosteum  and  fat  of  the  orbit, 
and  introduces  itself  into  the  infra-orbitar  canal  (198).  It  travers- 
es it  in  its  whole  extent,  placed  beneath  the  nerve  of  the  same 
name  (1659),  and  sends  through  its  walls  some  twigs  into  the 
rectus  inferior  and  obliquus  inferior  muscles  of  the  eye,  into  the 
orbicularis  palpebrarum,  and  over  the  lachrymal  sac.  Near  the 
orifice  of  this  canal,  it  sends  a  small  branch  into  the  superior  and 
anterior  dentar  canal  (198),  for  the  roots  of  the  corresponding  ca- 
nine teeth  and  incisors,  and  for  the  membrane  of  the  maxillary 
sinus.  Emerging  at  length  by  the  infra-orbitar  foramen,  behind 
the  levator  labii  superioris,  it  separates  into  a  great  number  of 
branches,  which  subdivide  in  the  muscles  of  the  upper  lip  and  upon 
the  lower  part  of  the  nose,  anastomosing  with  the  facial,  alveolar, 
buccal,  and  ophthalmic  arteries. 


Branches  which  the  Internal  Maxillary  Artery  produces  in  the 
Spheno -Maxillary  Fossa. 

2351.  The  Vidian  or  Pterygoid  Artery.  It  is  very  slender  and 
sometimes  comes  from  the  superior  palatine.  It  enters,  along  with 
the  vidian  nerve  (1872),  into  the  pterygoid  canal,  riins  through 
its  whole  length  from  before  backwards,  and  issues  from  it  to  be 
distributed  to  the  Eustachian  tube  and  the  vault  of  the  pharynx, 
aftei:  sending  some  small  twigs  into  the  spongy  tissue  of  the  sphe- 
noid bone  and  the  membrane  of  the  sphenoidal  sinuses.  Its  rami- 
fications anastomose  particularly  with  those  of  the  inferior  phar- 
yngeal (2327). 

2352.  The  Ptery go-Palatine  or  Superior  Pharyngeal  Artery. 
Still  smaller  than  the  preceding,  it  directs  itself  obliquely  back- 
wards and  upwards,  and  enters  a  little  internally  and  inferiorly  of 
it,  into  the  pterygo-palatine  canal,  to  proceed  backwards  to  ter- 
minate at  the  pharynx,  like  the  pterygoid,  after  giving  some  small 
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twigs  to  the  cellular  tissue  of  the  sphenoid  bone  and  the  Eustachi- 
an tube.     It  sometimes  arises  from  the  spheno-palatine. 

2353.  The  Superior  Palatine  Artery.  Much  larger  than  the 
two  last,  it  separates  from  the  internal  maxillary  behind  the  sum- 
mit of  the  oi-bit,  descends  vertically  in  the  pterygo-maxillary  fis- 
sure, and  enters  the  posterior  palatine  canal.  Before  entering,  it 
furnishes  three  or  four  twigs  which  penetrate  into  the  accessory 
palatine  canals,  and  issue  from  them  on  the  tuberosity  of  the  same 
name  to  be  distributed  to  the  velum  palati.  With  respect  to  the 
trunk  itself,  after  leaving  its  canal,  it  is  reflected  from  behind  for- 
wards between  the  membrane  and  vault  of  the  palate,  lodged 
in  a  particular  groove  of  the  latter.  In  this  course,  the  artery  is 
very  flexuous,  and  furnishes  a  great  number  of  twigs  to  the  mu- 
cous membrane  and  follicles  of  the  palate.  One  of  these  twigs 
ascends  to  the  nasal  fossse  by  the  anterior  palatine  foramen. 

2354.  The  Spheno- Palatine  Artery.  This  may  be  considered 
as  the  terminating  branch  of  the  internal  maxillary  artery.  It  pro- 
ceeds through  the  spheno-palatine  foramen  to  the  posterior  part  of 
the  superior  meatus  of  the  nasal  fossae  (356),  beneath  the  pituitary 
membrane  of  which,  it  divides  into  two  or  three  principal  twigs  ; 
but  frequently  this  division  takes  place  previously,  in  the  spheno- 
maxillary fossa  itself.  One  of  these  twigs  is  distributed  to  the 
septum  of  the  nasal  fossae  ;  the  others  lose  themselves  around  the 
ethmoidal  turbinated  bone,  in  the  superior  and  middle  meatus,  the 
maxillary  sinus  and  the  posterior  ethmoid  cells.  Their  ramifica- 
tions anastomose  with  those  of  the  ethmoid  arteries,  and  give  a 
deep  red  tint  to  the  pituitary  membrane,  on  account  of  their  great 
number  and  superficial  position. 


OF  THE  INTERNAL  CAROTID  ARTERY. 

(Carotis  interna  seu  cerehralis.) 

2355.  It  separates  from  the  external  behind  the  digastricus 
muscle,  enters  the  space  which  exists  between  the  ramus  of  the 
inferior  maxilla  and  the  pharynx,  and  ascends  a  little  inwards  be- 
fore the  vertebral  column,  becoming  deeper  and  deeper  as  it  ap- 
proaches the  skull,  into  which  it  enters  by  the  carotid  canal.  It 
is  accompanied  externally  by  the  internal  jugular  vein,  internally 
by  the  pneumo-gastric  nerve,  the  superior  cervical  ganglion  and 
the  twig  by  which  it  communicates  with  the  middle  cervical  gan- 
glion. It  is  connected  with  these  different  parts  by  a  loose  and 
filamentous  cellular  tissue.  It  forms  at  first  a  curve  whose  con- 
vexity rests  upon  the  vertebral  column  ;  near  the  skidl  it  presents 
another  having  its  convexity  directed  downwards,  and  sometimes 
a  third  ■whose  convexity  is  outwards.  These  flexviosities  are  ex- 
tremely variable,  and  very  rarely  found   the  same  in   two  sub- 
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jects.     In  all  this  part  of  its  course,  the  internal  carotid  artery  fur- 
nishes no  branch. 

2356.  In  passing  through  the  carotid  canal,  it  accommodates 
itself  to  the  different  directions  which  it  follows  (179),  so  that 
from  being  at  first  vertical,  it  afterwards  directs  itself  a  little 
obliquely  forwards  and  upwards.  This  portion  of  the  internal 
carotid  artery  is  surrounded  by  the  ascending  filaments  of  the 
superior  cervical  ganglion  (1875)  and  the  lamina  of  the  dura  mater 
which  lines  the  canal.  Before  emerging,  it  gives  off  a  small 
branch,  which  penetrates  by  a  particular  aperture  into  the  cavity 
of  the  tympanum,  to  be  distributed  to  its  mucous  membrane  and 
to  the  promontory,  on  which  it  anastomoses  with  a  twig  of  the 
middle  meningeal  artery.  Frequently  also  it  furnishes  another 
which  enters  from  behind  forwards  into  the  Vidian  canal,  and  there 
anastomoses  with  the  artery  of  the  same  name  (2351.) 

2357-  On  emerging  from  the  canal,  the  internal  carotid  artery 
directs  itself  upwards  and  a  little  forwards,  enters  into  the  caver- 
nous sinus  of  the  dura  mater  (1579),  and  follows  anteriorly  its 
lower  wall,  on  the  sides  of  the  body  of  the  sphenoid  bone,  to  above 
the  anterior  clinoid  process,  being  enveloped  by  the  inner  mem- 
brane of  the  sinus  and  accompanied  by  the  sixth  nerve  and  caver- 
nous ganglion  (1873).  In  this  course,  the  artery  forms  two  curves 
which  pretty  exactly  resemble  those  of  a  Roman  S.  The  convex- 
ity of  the  first  is  turned  backwards  and  upwards,  and  that  of  the 
second  forwards  and  downwards.  While  contained  in  the  caver- 
nous sinus,  the  internal  carotid  artery  sends  two  or  three  twigs  to 
the  dura  mater,  the  pituitary  body,  the  membrane  of  the  sphe- 
noidal sinuses  and  the  trunks  of  the  third,  fourth,  fifth,  and  sixth 
pairs  of  nerves. 

2358.  Arrived  under  the  anterior  clinoid  process,  it  curves  ver- 
tically upwards,  then  directs  itself  a  little  backwards,  is  embraced 
by  the  dura  mater  (1560)  and  arachnoid  membrane  (1589),  and 
enters  into  the  cranivim  a  little  externally  and  posteriorly  of  the 
optic  nerve.  It  is  afterwards  enveloped  with  a  sheath  which  is 
furnished  to  it  by  the  arachnoid  membrane,  ascends  obliquely  back- 
wards and  outwards,  and  separates  into  several  branches  opposite 
the  fissura  Sylvii  (1506),  where  it  terminates.  But  before  this, 
whilst  ascending  along  the  anterior  clinoid  process,  the  internal 
carotid  artery  furnishes  a  very  remarkable  branch,  which  is  the 
following. 


OPHTHALMIC  ARTERY. 

2359.  The  Ophthalmic  Artery  (Art.  ophthalmica)  is  not 
large.  Immediately  after  its  commencement,  it  enters  into  a  small 
canal  which  the  dura  mater  presents  to  it,  places  itself  on  the  outer 
and  lower  part  of  the  optic  nerve,  passes  along  with  it  through  the 
optic  foramen,  and  enters  the  orbit  between  the  nerve  of  the  sixth 
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pair  and  the  rectus  extemus  muscle  of  the  eye.  It  then  ascends 
on  the  outer  side  of  the  optic  nerve,  passes  above  it  crossing  its 
direction  obhquely  from  without  inwards,  being  covered  by  the 
rectus  superior  ocuh  muscle,  and  becomes  horizontal  a  second 
time  to  pass  forwards,  along  the  inner  edge  of  the  nerve,  between 
the  obliquus  superior  and  rectus  internus  muscles  of  the  eye,  as 
far  as  the  internal  angle  of  the  orbit,  where  it  ends  by  dividing  in- 
to two  branches. 


Branches  which  the  Ophthalmic  Artery  gives  off  before  ascending 
upon  the  Optic  Nerve. 

2360.  The  Lachrymal  Artery.  It  is  one  of  the  largest  branches 
of  the  ophthalmic  artery,  from  which  it  separates  immediately  af- 
ter its  entrance  into  the  orbit,  to  glide,  between  the  outer  wall  of 
that  cavity  and  abductor  oculi  muscle,  as  far  as  the  lachrymal 
gland,  into  which  it  enters.  At  its  commencement,  it  gives  some 
ramifications  to  the  abductor  oculi,  attollens  oculum,  depressor 
oculi  and  levator  palpebrje  superioris  muscles,  the  periosteum  of 
the  orbit  and  the  envelopes  of  the  optic  nerve :  sometimes  it  also 
gives  rise  to  the  posterior  ethmoidal  artery.  Close  to  the  la- 
chrymal gland,  it  furnishes  some  small  twigs  to  the  periosteum 
and  abductor  oculi  muscle,  and  gives  off  a  small  branch  which  de- 
scends backwards  and  outwards,  and  presently  bifurcates,  so  that 
one  of  its  twigs  loses  itself  in  the  periosteum  of  the  orbit,  while 
the  other  passes  through  the  malar  bone,  arrives  in  the  temporal 
fossa,  and  anastomoses  with  the  anterior  deep  temporal  artery 
(2348). 

2361.  Arrived  at  the  lachrymal  gland,  the  artery  passes  above 
it,  or  surrounds  it  with  a  vascular  net-work.  In  all  cases,  it  sends 
a  great  number  of  twigs  into  its  parenchyma.  At  the  same  time 
there  arise  from  it  two  twigs,  the  External  Palpebral^  one  of  which, 
the  inferior^  passes  under  the  gland  to  gain  the  orbicularis  palpe- 
brarum muscle,  where  it  anastomoses  by  an  arch,  upon  the  lower 
edge  of  the  corresponding  tarsal  fibro- cartilage,  with  ramifications 
of  the  inferior  palpebral  and  superficial  temporal  arteries  ;  while 
the  other,  or  swperior^  passes  over  the  gland,  and  is  distributed  in 
the  same  manner  in  the  upper  eyelid. 

2362.  Beyond  the  gland,  the  lachrymal  artery  loses  itself  in  mi- 
nute twigs  in  the  two  eyelids  and  in  the  tunica  conjunctiva. 

2363.  Sometimes  the  lachrymal  artery  comes  off  from  the  mid- 
dle meningeal.  In  that  case,  after  giving  a  twig  to  the  dura  mater, 
it  enters  into  the  orbit  by  the  sphenoidal  fissure. 

2364.  The  Central  Artery  of  the  Retina.  Excessively  slender, 
it  comes  off  from  the  ophthalmic  artery,  a  little  after  the  preced- 
ing, or  sometimes  from  one  of  the  ciliary  arteries.  It  per- 
forates obliquely,  and  at  a  greater  or  less  distance  from  the  ball  of 
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the  eye,  the  envelopes  of  the  optic  nerve,  places  itself  in  its  centre, 
and  accompanies  it  into  the  eye,  where  it  penetrates  sometimes 
singly,  sometimes  divided  into  two  or  three  branches.  It  then 
sends  to  the  internal  lamina  of  the  retina  (1972)  a  multitude  of 
twigs  which  there  form  a  very  apparent  net-work,  and  which  may 
be  followed  as  far  as  the  ciliary  body,  without  its  being  ascertained 
whether  they  pass  farther.  One  of  these  twigs  penetrates  into  the 
vitreous  body,  furnishes  it  with  some  ramifications  of  excessive 
tenuity,  and  seems  to  arrive  at  the  posterior  part  of  the  capsule 
of  the  crystalline  lens. 

2365.  Pretty  frequently  other  two  or  three  small  arteries  are  ob- 
served, which  arise  from  the  ophthalmic,  and  like  the  central  artery 
pass  into  the  envelopes  of  the  optic  nerve,  but  without  reaching  so 
far  as  the  retina. 


Branches  which  arise  from  the  Ophthalmic  Artery  during  its  pas- 
sage above  the  Optic  Nerve. 

2366.  The  Supra-orhitar  or  Superciliary  Artery.  It  some- 
times comes  from  the  lachrymal  artery.  It  proceeds  from  behind 
forwards,  along  the  upper  wall  of  the  orbit,  above  the  levator  pal- 
pebrse  superioris  and  attoUens  oculum  muscles,  under  the  perios- 
teum, at  the  inner  side  of  the  frontal  nerve  (1651).  Arrived  at 
the  base  of  the  orbit,  after  furnishing  some  minute  ramifications  to 
the  periosteum  and  the  two  muscles  above  mentioned,  it  issues 
from  that  cavity  by  the  superciliary  notch,  giving  off  in  its  passage 
a  small  twig  to  the  diploe  of  the  frontal  bone.  It  then  divides  in- 
to two  branches,  of  which  the  internal.^  which  is  larger,  ascends 
upon  the  forehead,  behind  the  corrugator  supercilii  and  orbicularis 
palpebrarum  muscles,  and  separates  almost  at  once  into  a  great 
number  of  twigs,  which  are  distributed  in  a  divergent  manner  in 
these  muscles  and  in  the  frontalis,  anastomosing  with  those  of  the 
frontal  and  superficial  temporal  arteries  (2335).  The  other  or  ew- 
ternal  branch  follows  nearly  the  same  course  ;  but  its  twigs  do  not 
extend  so  far,  and  communicate  externally  with  those  of  the  la- 
chrymal artery. 

2367-  The  Posterior  or  short  Ciliary  Arteries  {Art.  ciliares  bre- 
ves). These  are  very  ntimerous,  sometimes  amounting  to  thirty 
or  forty.  Almost  all  of  them  come  from  the  ophthalmic  artery  ; 
but  the  lachrymal,  posterior  ethmoidal,  and  supra-orbitar  or  inferior 
muscular  arteries  almost  always  furnish  some.  They  are  extreme- 
ly flexuous,  and  are  found  immersed  in  the  soft  fat  which  surrounds 
the  optic  nerve,  upon  which  they  are  more  or  less  accurately  ap- 
plied. They  give  off  in  general  some  very  slender  twigs  which 
dive  into  the  groove  embracing  that  nerve  at  its  entrance  in- 
to the  eye. 

These  twigs  anastomose  with  each  other,  and  there  form  a  very 
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apparent  circular  net-work,  which  is  joined  by  some  ramifications  of 
the  other  branches  of  the  ophthalmic  artery. 

2368.  Arrived  at  the  posterior  part  of  the  ball  of  the  eye,  these 
arteries  separately  penetrate  the  sclerotica  near  the  entrance  of  the 
optic  nerve.  Some  of  them  remain  in  that  membrane,  and  there 
anastomose  with  the  twigs  which  it  receives  from  the  muscular 
arteries  ;  others  supply  it  alone  with  very  slender  ramifications ; 
but  the  greater  number  pass  between  it  and  the  choroid  membrane, 
and  divide  into  a  very  great  quantity  of  twigs  which  come  ojff  at  a 
very  acute  angle,  and  afterwards  direct  themselves  forward,  run- 
ning nearly  parallel  to  each  other.  All  these  twigs  are  limited  in 
a  great  measure  to  the  external  surface  of  the  choroid  membrane, 
and  form  by  their  subdivisons  and  numerous  anastomoses,  a  very 
delicate  net-work,  of  which  the  areolae  are  quadrangular,  and  much 
looser  before  than  behind.  Some  of  these  twigs  communicate  with 
those  of  the  anterior  ciliary  arteries ;  others  pass  through  the 
ciliary  body  and  throw  themselves  into  the  great  arterial  circle  of 
the  iris ;  but  almost  all  go  to  lose  themselves  in  the  ciliary  pro- 
cesses, and  in  so  great  number,  that  twenty  or  thirty  are  counted 
for  each  of  these  small  bodies.  They  proceed  a  short  way  in  a 
tortuous  manner  in  their  substance,  then  unite  into  twigs  progres- 
sively larger,  which,  behind  the  iris,  bend  toward  each  other,  and 
anastomose  in  the  manner  of  an  arch. 

2369-  The  Long  Ciliary  Arteries  are  a  little  larger  than  the 
preceding,  and  generally  two  in  number,  an  external  and  an 
internal.  They  pass  through  the  sclerotica  at  a  greater  distance 
from  the  optic  nerve  than  the  posterior  ciliary  arteries,  and,  after 
giving  some  small  twigs  to  that  membrane,  proceed  horizontally 
forwards  between  it  and  the  choroid  membrane,  to  which  they  dis- 
tribute very  few  ramifications.  They  thus  arrive  at  the  ciliary 
body,  where  they  divide,  each  into  two  twigs  which  separate  at  a 
very  obtuse  angle,  unite  with  some  small  twigs  of  the  anterior 
ciliary  arteries,  anastomose  together,  and  form  a  very  apparent 
vascular  circle  upon  the  large  circumference  of  the  iris. 

2370.  From  the  whole  inner  side  of  the  circumference  of  this 
circle,  arise  a  great  number  of  smaller  twigs,  each  of  which  pre- 
sently bifurcates,  and  anastomoses  with  the  neighbouring  twigs  so 
as  to  form  a  second  vascular  circle  internally  of  the  preceding. 
From  this  circle,  which  is  also  joined  by  some  ramifications  of  the 
anterior  ciliary  arteries,  proceed  other  twigs,  which  are  extremely 
numerous,  but  of  the  greatest  tenuity  :  these  proceed  in  a  serpen- 
tine manner,  under  the  form  of  radii,  towards  the  small  circum- 
ference of  the  iris,  where  they  anastomose  with  each  other,  so  as 
to  form  a  third  circle  which  embraces  the  pupil.  Some  of  these 
twigs  do  not  anastomose  however,  and  go  directly  to  the  pupil. 
In  the  foetus,  there  are  seen  setting  out  for  the  membrana  pupil- 
laris  (1968),  about  thirty  flexuous  and  radiating  ramifications, 
which  leave  the  concavity  of  the  great  arterial  circle  of  the  iris 
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to  anastomose  thousands  of  times  between  the  two  laminae  of  the 
membrane,  forming  very  flexuous  arches  of  variable  figure  and 
size,  between  which  there  remains  towards  the  centre  of  the  pupil, 
an  empty  space  of  an  irregular  form,  and  destitute  of  blood- 
vessels. 

2371-  The  Superior  Muscular  Artery.  It  is  sometimes  want- 
ing. Immediately  after  its  commencement,  it  gains  the  inferior 
surface  of  the  attollens  oculum  muscle,  and  divides  into  several 
twigs  which  are  distributed  to  its  fleshy  fibres,  and  to  those  of  the 
levator  palpebrse  superioris  and  obliquus  oculi  superior  muscles, 
as  well  as  to  the  periosteum  of  the  orbit. 

When  this  branch  does  not  occur  these  twigs  arise  from  the 
lachrymal  artery,  the  supra-orbitar  artery,  and  the  ciliary  arteries. 

2372.  The  Inferior  Muscular  Artery.  More  voluminous  than 
the  preceding,  it  is  never  absent.  It  arises  from  the  ophthalmic 
artery  between  the  ciliary  arteries,  or  after  the  lachrymal,  and 
directs  itself  from  behind  forwards  between  the  optic  nerve  and  the 
depressor  oculi  muscle.  Its  twigs  are  distributed  to  that  muscle, 
to  the  abductor  oculi,  the  obliquus  oculi  inferior,  the  periosteum 
of  the  orbit  and  the  lachrymal  sac.  It  presents  the  most  numer- 
ous variations;  its  trunk  sometimes  accompanies  the  abductor 
oculi  muscle,  and  issues  from  the  orbit  to  anastomose  by  an  arch 
with  the  infra-orbitar  artery.  It  sometimes  gives  rise  to  the  central 
artery  of  the  retina. 

2373.  From  the  two  muscular  arteries  principally,  and  occa- 
sionally from  the  lachrymal  and  infra-orbitar  at  the  same  time, 
come  the  Anterior  Ciliary  Arteries,  which,  to  the  number  of  four 
or  five,  proceed  from  behind  forwards  to  the  anterior  part  of  the 
ball  of  the  eye,  where  they  divide  into  several  twigs  which  perforate 
the  sclerotica  or  are  distributed  to  the  tunica  conjunctiva.  The 
first  enter,  therefore,  into  the  eye  at  the  distance  of  two  or  three 
lines  from  the  circumference  of  the  cornea  ;  they  then  traverse  the 
ciliary  circle,  and  lose  themselves,  for  the  most  part,  in  the  great 
arterial  circle  of  the  iris  (2369).  Some  of  them,  however,  gain 
the  anterior  part  of  the  choroid  membrane,  while  others  are  dis- 
tributed to  the  iris. 


Branches  which  the  Ophthalmic  Artery  gives  off  in  its  Course 
along  the  inner  side  of  the  Optic  Nerve. 

2374*.  The  Posterior  Ethmoidal  Artery.  This  artery  is  of 
small  size,  does  not  always  exist,  and  occasionally  comes  from  the 
lachrymal  or  infra-orbitar.  It  directs  itself  towards  the  inner  wall 
of  the  orbit,  between  the  obliquus  oculi  superior  and  adductor 
oculi ;  and  enters  into  the  posterior  internal  orbitar  canal.  It 
passes  through  its  whole  extent,  furnishing  very  slender  twigs 
to  the  membrane  of  the  posterior  ethmoid  cells.     It  then  enters 
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the  skull,  and  loses  itself  by  subdividing  in  the  portion  of  the 
dura  mater  which  lines  the  middle  anterior  fossa  of  the  base  of 
that  cavity.  Some  of  its  twigs  communicate  with  those  of  the  an- 
terior ethmoidal ;  others  enter  the  nasal  fossae  along  with  the  ol- 
factory nerves  by  the  holes  of  the  ethmoid  grooves. 

2375.  The  Anterior  Ethmoidal  Artery.  It  separates  from  the 
ophthalmic  opposite  the  anterior  internal  orbitar  foramen,  into 
which  it  penetrates  along  with  the  internal  nasal  nerve  (1653). 
Before  entering  the  skull,  it  throws  several  twigs  into  the 
membrane  of  the  frontal  sinus  and  anterior  ethmoid  cells ;  and 
when  it  has  arrived  there  divides  into  a  great  number  of  twigs, 
some  of  which  ascend  upon  the  falx  cerebri,  whilst  the  greater 
part  enter  into  the  nasal  fossae  by  the  holes  of  the  ethmoid  bone, 
and  are  spread  out  to  a  greater  or  less  distance  upon  the  pituitary 
membrane. 

2376.  The  Inferior  Palpebral  Artery.  It  arises  from  the  oph- 
thalmic a  little  beyond  the  cartilaginous  pulley  of  the  obliquus 
oculi  superior  muscle,  and  is  even  sometimes  given  off  by  the 
nasal  artery.  It  descends  nearly  vertically  behind  the  tendon  of 
the  orbicularis  palpebrarum,  and  furnishes  at  first  some  twigs  to 
that  muscle,  the  lachrymal  sac  and  the  caruncula  lachrymalis.  It 
then  bifurcates.  One  of  its  branches  loses  itself  in  the  inferior 
half  of  the  orbicularis  palpebrarum  ;  the  other  directs  itself  out- 
wards, along  the  attached  edge  of  the  inferior  tarsal  fibro-carti- 
lage,  and  is  distributed  to  that  cartilage,  the  Meibomian  glands, 
the  tunica  conjunctiva  and  the  skin. 

2377-  The  Superior  Palpebral  Artery.  It  arises  beside  and 
a  little  before  the  preceding,  and  even  frequently  by  a  trunk 
common  to  both.  It  sends  at  first  a  branch  into  the  upper  half 
of  the  orbicularis  palpebrarum,  and  some  small  twigs  to  the  lachry- 
mal sac,  the  caruncula  lachrymalis,  and  the  tunica  conjunctiva. 
It  is  not  rare  to  see  one  of  the  anterior  ciliary  arteries  also  sepa- 
rating from  it  at  the  same  point.  It  then  passes  between  the  fleshy 
fibres  of  the  muscle,  proceeds  outwards  along  the  superior  tarsal 
cartilage,  and  terminates  by  anastomosing  with  one  of  the  twigs 
of  the  lachrymal  artery.  In  its  course,  it  exhibits  precisely  the 
same  circumstances  as  the  preceding. 


Branches  which  terminate  the  Ophthalmic  Artery. 

2378.  The  Nasal  Artery.  Its  volume  varies  much  and  is 
sometimes  very  large.  It  issues  from  the  orbit  above  the  tendon 
of  the  orbicularis  palpebrarum,  passes  over  the  side  of  the  root  of 
the  nose,  and  in  descending  gives  some  twigs  to  the  lachrymal  sac 
and  the  neighbouring  muscles.  It  anastomoses  more  or  less  low  with 
the  last  extremity  of  the  facial  artery  (2312),  after  having  formed 
by  its  numerous  ramifications  a  very  apparent  vascular  net- 
work. 
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2379.  The  Frontal  Artery.  It  is  smaller  than  the  nasal,  and 
directs  itself  a  little  outwards,  to  issue  by  the  upper  and  inner  part 
of  the  orbit.  It  ascends  upon  the  forehead,  between  the  bone  and 
the  orbicularis  palpebrarum  muscle,  and  divides  at  once  into  two 
or  three  branches  which  become  subcutaneous,  and  subdivide  in 
all  directions,  in  the  orbicularis  palpebrarum,  frontalis  and  cor- 
rugator  supercilii  muscles.  Its  ramifications  anastomose  with  those 
of  the  opposite  frontal  artery  and  superficial  temporal. 

2380.  After  giving  rise  to  the  ophthalmic  artery,  the  internal 
carotid  produces  in  the  interior  of  the  cranium  several  branches 
distinguished  into  posterior  and  anterior.  The  first  are  the  com- 
municating and  choroidal  arteries ;  the  others,  the  anterior  and 
middle  cerebral  arteries. 


or  THE  COMMUNICATING  ARTERY  OF  WILLIS. 

2381.  It  directs  itself  obliquely  backwards  and  a  little  inwards, 
passes  over  the  side  of  the  infundibulum  and  mammillary  emi- 
nences, above  the  arachnoid  membrane,  and  internally  of  the  thick- 
ened edge  of  the  middle  lobe  of  the  brain,  and  goes  to  open  into 
the  posterior  cerebral  artery,  which  is  furnished  by  the  basilar.  Its 
size,  which  is  in  general  rather  moderate,  frequently  varies  how- 
ever, and  is  not  always  the  same  on  both  sides. 

In  its  course,  it  sends  very  slender  ramifications  to  the  optic 
thalami  and  nerves,  the  mammillary  eminences,  the  tuber  citie7'eum 
(1506),  the  infundibulum,  the  choroid  plexus,  and  the  crura  of 
the  brain.  Frequently  the  twig  which  belongs  to  the  optic  tha- 
lamus is  much  larger  than  the  others. 


OF  THE  ARTERY  OF  THE  CHOROID  PLEXUS. 

2382.  Always  less  than  the  preceding,  it  arises  above  it,  and 
proceeds  obliquely  backwards  and  outwards,  towards  the  crus  of 
the  brain,  close  to  which  it  enters  into  the  corresponding  lateral 
ventricle  by  its  inferior  fissure,  to  lose  itself  by  subdividing  in  the 
choroid  plexus.  But  before  this,  it  gives  a  great  number  of  twigs 
to  the  thalamus  of  the  optic  nerve. 


OF  THE  ANTERIOR  CEREBRAL  ARTERY. 

2383.  The  anterior  Cerebral  Artery  directs  itself  obliquely  for- 
wards and  inwards,  between  the  optic  nerve  and  the  posterior  re-r 
gion  of  the  anterior  lobe  of  the  brain,  as  far  as  the  great  fissure 
which  separates  the  hemispheres  of  that  organ  from  each  other. 
There,  after  furnishing  small  twigs  to  the  pia  mater,  and  optic 
olfactory  nerves,    it  comes  very  near  the  corresponding   artery 
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of  the  other  side,  and  unites  with  it  by  a  very  short,  but  pretty 
large  transverse  branch,  which  is  named  the  anterior  communi- 
cating artery.  Sometimes  this  branch  is  substituted  by  three  or 
four  parallel  twigs ;  but  in  all  cases,  it  sends  one  or  more  small 
twigs  to  be  distributed  to  the  fornix,  the  anterior  commissure  and 
the  septum  of  the  ventricles. 

2384<.  After  thus  communicating  with  each  other,  the  two  an- 
terior cerebral  arteries  change  their  direction,  proceed  forwards  and 
dive,  parallel  to  each  other,  between  the  two  anterior  lobes  of  the 
brain,  turning  over  the  corresponding  extremity  of  the  corpus  cal- 
losum.  They  then  proceed  from  before  backwards  over  its  upper 
surface,  at  the  posterior  part  of  which  they  terminate  by  subdi- 
viding, so  as  to  embrace  that  body  entirely  in  an  arch  v/hich  ex- 
actly represents  its  form.  It  is  to  this  arch  that  the  name  of  ar- 
tery of  the  corpus  callosum  is  commonly  given. 

In  this  second  part  of  its  course,  the  anterior  cerebral  artery 
sends  from  its  concave  side  a  great  number  of  small  twigs  to  the 
corpus  callosum,  while,  by  that  which  is  convex,  it  furnishes  some- 
what larger  twigs  to  the  plain  surface  of  the  cerebral  hemispheres. 
These  twigs  are  lodged  and  subdivide  in  the  anfractuosities  which 
this  surface  presents,  and  are  prolonged  as  far  as  the  convex  part 
of  the  same  hemispheres,  where  they  communicate  with  those  of 
the  middle  and  posterior  cerebral  arteries. 


OF  THE  MIDDLE  CEREBRAL  ARTERY. 

2385.  The  Middle  Cerebral  Artery  is  much  larger  than  the 
anterior,  it  seems  to  be  truly  the  terminating  branch  of  the  inter- 
nal carotid.  Directed  outwards  and  backwards,  it  gives  at  first  a 
great  number  of  twigs  to  the  lower  part  of  the  brain,  to  the  pia 
mater  which  covers  its  crura,  and  to  the  choroid  plexus  ;  it  then 
enters  into  the  fissura  Sylvii,  and  divides  into  two  large  branches, 
the  one  to  the  anterior  lobe,  the  other  to  the  middle  lobe  of  the 
brain.  These  branches  bend  backwards,  following  deeply  the  fis- 
sure, and  end  towards  the  posterior  part  of  the  brain,  where  they 
subdivide  into  a  great  number  of  twigs.  In  their  course,  they  al- 
so furnish  some,  and  all  enter  together  into  the  cerebral  anfractu- 
osities forming  many  windings,  and  ramifying  in  the  pia  mater,  to 
such  a  degree  as  to  convert  that  membrane  into  an  extremely  fine 
and  close  vascular  net-work,  from  which  issue  the  arteries  which 
are  distributed  to  the  substance  of  the  brain.  It  is  only  in  some 
particular  places,  which  we  have  already  made  known,  that  this 
organ  receives  trunks  of  any  size,  as  in  the  optic  thalami,  near  the 
medullary  roots  of  the  olfactory  nerves,  &c.  * 

•  It  is  necessary  to  study  the  arteries  wliicli  are  funiished  to  the  brain  by  the 
vertebral  ai'teries  of  the  sub-clavian,  at  tlie  same  time  that  those  which  the  hiternal 
carotids  transmit  to  it  are  examined. 


OF  TI-IE  SUB-CLAVIAN  ARTERIES.  G'^S 

OF  THE  SUB-CLAVIAN  ARTERIES. 

{Arterice  SubclavicB.) 

2386.  They  are  situated  upon  the  superior  part  of  the  thorax, 
and  lateral  and  inferior  parts  of  the  neck.  At  their  origin,  they 
present  some  differences  on  the  right  and  left,  which  it  is  of  import- 
ance to  observe. 

2387-  The  right,  which  is  generally  a  little  larger  than  the  left, 
arises  upon  the  corresponding  side  of  the  trachea  from  the  ar- 
teria  innominata.  The  left  separates  from  the  aorta  at  the  end 
of  its  arch  :  Both  extend  as  far  as  the  upper  part  of  the  first  rib, 
in  the  interval  of  the  scaleni  muscles ;  but  the  right  is  obvi- 
ously shorter  than  the  left.  They  also  differ  in  their  position,  di- 
rection, and  relations  to  the  neighbouring  organs. 

Thus  the  right  subclavian  is  more  superficial  than  the  left,  which 
appears  to  depend  especially  upon  the  direction  of  the  arch  of  the 
aorta.  The  right  directs  itself  obliquely  outwards  and  upwards  as 
far  as  the  interval  of  the  scaleni  muscles ;  the  left  ascends  vertical- 
ly to  near  them  ;  and  suddenly  turns  outwards  to  pass  into  their 
interval. 

Thus  the  anterior  side  of  the  right  subclavian  is  covered,  fi-^oa 
within  outwards,  by  the  clavicle,  the  sterno-hyoidei  and  sterno- 
thyroidei  muscles,  the  corresponding  sub-clavian  vein,  and  the  right 
pneumo-gastric  and  phrenic  nerves,  which  cross  its  direction.  Its 
posterior  side  is  separated  from  the  vertebral  column  and  longus 
colli  muscle  by  a  pretty  large  interval.  Its  outer  side  comes  some- 
what near  the  top  of  the  lung,  and  the  inner  leaves  a  triangular 
spac€  between  it  and  the  right  common  carotid  artery. 

The  anterior  side  of  the  left  sub-clavian  is  covered  at  first  by 
the  lung  and  vena  innominata,  then  by  the  pneumo-gastric  nerve^ 
which  instead  of  crossing  its  direction,  runs  parallel  to  it.  Lastly, 
the  first  rib,  the  clavicle  and  the  sterno-thyroideus  muscle  are  ap- 
plied upon  it  in  a  distant  manner.  Its  posterior  side  rests  imme- 
diately upon  the  vertebral  column  and  longus  colli  muscle.  Its 
outer  side  lies  xipon  the  pleura,  which  separates  it  from  the  Ivmg ; 
the  inner  corresponds  to  the  common  carotid  artery. 

2388.  The  subclavian  arteries  traverse  a  considerable  space 
without  furnishing  any  branch ;  but  in  the  vicinity  of  the  first  rib, 
before  passing  between  the  scaleni  muscles ;  they  give  off  a  pretty 
large  number,  of  which  the  vertebral  and  inferior  thyroid  come  oft' 
from  its  upper  side ;  the  internal  mammary  and  superior  intercostal 
from  its  lower,  and  the  transverse  cervical,  supra-scapular  and  deep 
cervical  frem  the  outer. 
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OF  THE  VERTEBRAL  ARTERY. 

2389.  The  Vertebral  Artery,  {Art.  Vertebralis),  is  the  largest 
branch  of  the  subclavian,  almost  equalling  the  axillary  artery  in 
size.  It  is  especially  destined  for  the  cerebrum,  cerebellum  and 
spinal  marrow.  It  arises  deeply  from  the  upper  and  back  part 
of  the  subclavian,  near  the  place  v/here  the  latter  changes  its 
direction.  To  the  right  it  forms  a  very  obtuse  angle  with  it,  while 
on  the  left  side  it  seems  to  continue  it  in  the  same  direction. 

On  both  sides,  immediately  after  its  commencement,  the  verte- 
bral artery  proceeds  directly  upwards,  behind  the  inferior  thyroid 
artery,  upon  the  vertebral  column,  between  the  longus  colli  and  sca- 
lenus anticvis  muscles.  At  the  end  of  a  more  or  less  short  course, 
it  enters  the  hole  with  which  the  base  of  the  transverse  process  of 
the  sixth  cervical  vertebra  is  perforated,  and  sometimes  that  of 
the  fifth,  without  having  given  rise  to  any  branch  ;  in  other  rarer 
cases,  it  enters  these  holes  only  at  the  fourth  or  third  vertebra.  It 
then  ascends  in  the  canal  which  results  from  the  aggregate  of  all 
those  holes,  with  which  the  transverse  processes  of  the  cervical 
vertebrae  are  perforated,  and  which  is  completed  by  the  inter- 
transversales  muscles.  In  this  part  of  its  extent,  it  passes  before 
the  trunks  of  the  cervical  nerves.  It  thus  arrives  at  the  axis,  hav- 
ing only  described  very  slight  flexuosities ;  but  it  then  leaves  the 
canal,  directs  itself  backwards  under  the  trachelo-mastoideus,  and 
forms,  between  the  two  first  vertebras,  a  vertical  curve,  the  con- 
vexity of  which  is  directed  backwards,  upwards,  and  inwards.  It 
then  proceeds  upwards  and  outwards  as  far  as  the  transverse 
process  of  the  atlas,  of  which  it  perforates  the  base  directly  up- 
wards, under  the  obliquus  capitis  inferior  muscle  ;  after  which,  it 
passes  backwards  and  inwards,  and  describes,  between  that  verte- 
bra and  the  occipital  bone,  in  the  triangular  space  of  the  recti 
postici  and  obliqui  capitis  muscles,  a  second  transverse  curve, 
whose  convexity,  also  directed  backwards,  is  covered  by  the  com^ 
plexus  and  rectus  capitis  posticus  major  muscles,  while  its  con- 
cavity embraces  the  side  of  the  posterior  occipito-atlantal  ligament 
(584). 

Lastly,  the  two  vertebral  arteries  pass  through  the  apertures  of 
the  two  extremities  of  the  same  ligament,  and  through  the  dura 
mater,  and  enter  the  cranium  by  the  occipital  foramen,  on  the  sides 
of  the  spinal  marrow.  They  then  converge  and  ascend  in  a  tor- 
tuous manner  inwards  and  forwards,  between  the  corpora  pyrami- 
dalia  and  olivaria  (1516)  and  the  basilar  groove,  on  which  they 
unite  angularly,  to  give  rise  to  the  basilar  artery. 

2390.  In  the  canal  of  the  transmrse  processes,  the  vertebral 
artery  sends  off  several  branches  in  all  directions,  of  which  the  ex- 
ternal, anterior,  and  posterior  emerge  between  these  processes,  go 
to  the    intertransversalesj    scaleni,   rectus   capitis  anticus  major, 
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trachelo-mastoideus,  and  splenius  muscles,  and  communicate  with 
the  neighbouring  arteries,  while  the  internal  penetrate  into  the 
vertebral  canal,  by  the  inter-vertebral  foramina,  to  expand  upon 
the  spinal  marrow  and  dura  mater,  anastomosing  with  those  of  the 
opposite  side. 

2391.  In  lis  vertical  curve,  the  vertebral  artery  sends  internally 
and  inferiorly  of  the  obliquus  capitis  inferior  a  small  branch,  which 
bifurcates  as  it  descends.  One  of  its  twigs  is  distributed  to  the 
semi-spinalis  colli  and  multifidus  spinse,  and  the  other,  {/ht-  me- 
ningea  jjosterior,)  ascends  under  the  posterior  arch  of  the  atlas,  to 
be  distributed  to  the  dura  mater.  Moreover,  there  also  separate 
from  it  some  twigs  for  tlie  obliquus  capitis  inferior  and  trachelo- 
mastoideus. 

2392.  In  its  transverse  curve,  it  sends  a  considerable  number 
of  twigs  to  the  recti  postici  and  obliqui  capitis  muscles.  One  of 
them,  larger  than  the  others,  is  transverse,  directs  itself  inwards, 
and  presently  divides  into  two  branches,  one  of  which,  anastomos- 
ing with  that  of  the  opposite  side,  constitutes  a  kind  of  arch  be- 
tween the  complex!  and  recti  capitis  postici  majores  muscles,  winle 
the  other,  descending  obliquely,  is  distributed  to  the  latter  and  to 
the  rectus  posticus  minor. 

2393.  Posterior  Spinal  Ai'tery,  {Art.  spinalis  posterior). 
It  arises  from  the  vertebral  artery,  near  the  corpora  pyrami- 
dalia,  and  sometimes  from  the  inferior  cerebellar  artery.  It 
directs  itself  downwards  and  a  little  obliquely  inwards,  passes 
behind  the  spinal  marrow,  and  continues  to  descend  parallel 
to  that  of  the  opposite  side,  as  far  as  the  second  lumbar  ver- 
tebra. It  is  extremely  slender.  All  its  twigs  are  transverse, 
and  anastomose  with  those  of  the  opposite  side,  or  lose  themselves 
upon  the  proper  membrane  of  the  spinal  marrow,  sending  only 
some  absolutely  capillary  ramifications  to  the  pulpy  sub.stance  of 
the  latter. 

2394?.  Anterior  Spinal  Artery  (Art.  spinalis  anterior).  It  is 
a  little  larger  than  the  preceding,  and  arises,  internally,  near  the 
termination  of  the  vertebral  artery.  It  even  sometimes  comes 
from  the  inferior  cerebellar  or  basilar  artery.  It  descends  in  a 
tortuous  manner  upon  the  anterior  surface  of  the  upper  extremity 
of  the  spinal  marrow,  gives  some  ramifications  to  it,  and  unites 
angularly  with  that  of  the  opposite  side  opposite  the  occipital 
foramen.  There  results  from  this  union  a  very  ilexuous  common 
trunk,  which  descends  as  far  as  the  lower  extremity  of  the  spinal 
marrow,  giving  off,  to  the  right  and  left,  twigs  similar  to  those  of  the 
posterior  spinal  arteries,  and  which  is  afterwards  prolonged,  without 
divichng,  in  the  midst  of  the  nervous  filaments  forming  the  cauda 
equina,  as  far  as  the  articulation  of  the  sacrum  with  the  coccyx, 
where  it  terminates  by  anastomosing  with  the  twigs  of  the  lateral 
sacral  arteries. 

2395.  Inferior  Cerebellar  Artery  (Art.  inferior  cerebelli).  It 
arises  externally  from   the  end  of  the   vertebral  or  even  from  the 
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basilar  trunk.  Its  size  is  very  variable,  although  almost  always 
pretty  considerable.  It  directs  itself  transversely  outwards,  cross- 
ing the  corpus  pyramidale,  passes  between  the  origins  of  the 
corresponding  pneumo-gastric  and  spinal  accessory  nerves,  and 
advances  in  a  serpentine  manner  upon  the  inferior  surface  of 
the  cerebellum.  Its  first  twigs,  which  are  very  small,  are  distri- 
buted to  the  superior  extremity  of  the  spinal  marrow,  the  origins 
of  the  pneumo-gastric  and  hypo-glossal  nerves,  and  the  walls  of 
the  fourth  ventricle.  But  the  last,  which  are  much  larger,  creep 
under  the  hemisphere  of  the  cerebellum,  as  far  as  its  circumference, 
where  they  communicate  with  those  of  the  superior  cerebellar  ar- 
tery. There  are  only  some  which  penetrate  into  the  anfractuosi- 
ties ;  the  rest  subdivide  at  the  surface,  and  form  a  very  fine  net- 
work in  the  pia  mater. 


OF  THE  BASILAR  ARTERY. 

2396.  The  Basilar  Artery  {Arteria  basilaris),  results  from  the 
union  of  the  two  vertebral  arteries.  Larger  than  either  of  them 
individually,  it  has  yet  a  smaller  calibre  than  that  of  the  two  to- 
gether. It  commences  posteriorly  towards  the  groove  which  sepa- 
rates the  cerebral  protuberance  from  the  medulla  oblongata,  ascends, 
describing  some  flexuosities,  in  the  groove  which  runs  along  the 
middle  part  of  the  protuberance,  and  ends  anteriorly  in  the  inter- 
val which  separates  the  crura  of  the  brain.  It  therefore  corres- 
ponds above  to  a  groove  of  the  protuberance,  and  rests  below  upon 
the  basilar  groove. 

2397'  Ii^  it'^  short  course,  the  basilar  artery  gives  off  on  each 
side  a  great  number  of  small  irregular  and  flexuous  twigs,  which 
are  distributed  to  the  protuberance,  the  cerebellum,  the  corpora 
olivaria  and  pyramidalia,  and  the  acoustic,  facial  and  trifacial  nerves. 
But  there  also  separate  from  it  two  somewhat  more  remarkable 
branches,  which  are  the  superior  cerebellar. 

2398.  Superior  Cerebellar  Artery  {Art.  cerehelli  superior). 
Arising  from  the  basilar  artery,  near  its  termination,  it  directs  it- 
self outwards  and  backwards  under  the  protuberance  and  crus  of 
the  brain,  around  which  it  turns  to  ascend  upon  the  upper  surface 
of  the  cerebellvim,  opposite  the  tubercula  qviadrigemina,  and  after 
sending  a  great  number  of  twigs  over  the  protuberance,  the  crura 
cerebri  and  cerebelli,  the  tubercula  quadrigemina,  and  into  the 
pineal  gland,  the  choroid  plexus  and  the  valvule  of  Vieussens,  it 
divides  into  a  great  number  of  branches,  some  of  which  ascend  in 
a  very  flexuous  manner  upon  the  posterior  lobe  of  the  cerebrum, 
whilst  others  descend  upon  the  upper  surface  of  the  cerebellum, 
where  they  are  distributed  like  those  of  the  inferior  cerebellar 
artery  (2395). 

2399.  The  basilar  artery  terminates  by  separating  into  two 
branches,  which  are  the  posterior  cerebral  arteries. 
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OF  THE  POSTERIOR  CEREBRAL  ARTERY. 

2400.  The  Posterior  Cerebral  Artery  {Art.  cerebri  profunda)^ 
is  much  larger  than  the  superior  cerebellar,  from  which  it  is  separ- 
ated at  its  commencement  by  the  nerve  of  third  pair,  (1633).  It 
proceeds  at  first  forwards  and  outwards,  then  presently  directs  itself 
backwards,  turning  over  the  corresponding  crus  of  the  brain, 
whence  it  gains  the  lower  part  of  the  posterior  lobe  of  that  organ. 
Immediately  after  its  commencement,  it  furnishes  several  small 
twigs  to  the  mammillary  tubercles,  and  to  the  crura  of  the  brain ;  it 
sends  a  pretty  large  one  into  the  third  ventricle  for  the  thalamus  of 
the  optic  nerve,  the  tuber  cinereum,  and  the  anterior  pillars  of  the 
fornix.  Precisely  in  the  place  where  it  is  in  contact  with  the  nerve 
of  the  third  pair,  it  receives  the  communicating  artery  of  Willis, 
which  comes  from  the  internal  carotid  (2381).  Afterwards  there 
still  proceed  from  it  a  considerable  number  of  twigs  for  the  cerebral 
protuberance,  the  crus  of  the  brain,  the  choroid  plexus,  the  thalamus 
of  the  optic  nerve,  the  cornu  Ammonis,  the  corpus  striatum,  the 
pineal  gland  and  the  tubercula  quadrigemina. 

2401.  The  branches  which  this  artery  sends  over  the  brain  dive 
into  the  anfractuosities  of  its  posterior  lobe,  and  subdivide  in  the 
pia  mater  like  those  of  the  other  cerebral  arteries,  with  which  their 
ramifications  anastomose. 

2402.  The  posterior  cerebral  arteries,  the  communicating  arte- 
ries of  Willis,  the  anterior  cerebral,  and  the  anterior  communicat- 
ing artery,  form  a  sort  of  polygon,  in  the  area  of  which  are  situated 
the  mammillary  eminences,  the  tuber  cinereum,  the  pituitary  body, 
and  the  infundibulum. 

2403.  It  is  also  to  be  observed,  that  the  principal  trunks  of  the 
arteries  of  the  brain  occupy  the  base  of  that  organ,  and  are  placed 
between  it  and  the  bony  surfaces,  so  that  the  motions  of  the  arte- 
rial circulation  are  communicated  to  the  brain,  as  was  first  distinct- 
ly proved  by  Duverney.  This  impulse  is  transmitted  to  it  in  a  uni- 
form manner,  on  account  of  the  extensive  anastomoses  of  these 
different  trunks.  The  principal  branches  of  these  same  trunks  are 
lodged  in  the  fissures  and  anfractuosities.  The  twigs  subdivide  to 
infinity  in  the  pia  mater,  and  it  is  in  reality  only  the  capillary 
extremities  of  the  vessels  that  penetrate  into  the  pulp  of  the 
organ. 


OF  THE  INFERIOR  THYROID  ARTERY. 

(Art.  Thyreoidea  Inferior.) 

2404.  Proportionally  larger  in  children,  than  in  adults,  it  is  of 
much  smaller  size  than  the  vertebral  artery,  and  is  more  super- 
ficial.     It  arises  from  the  upper  part  of  the  subclavian,  almost 
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opposite  the  internal  mammary,  and  a  little  externally  of  the  verte- 
bral. It  ascends  at  first  vertically  upon  the  scalenus  anticus,  and, 
on  arriving  before  the  llfth  vertebra,  suddenly  bends  inwards, 
passes  transversely  behind  the  common  carotid  artery  (2296),  and 
goes  in  a  tortuous  manner  to  the  thyroid  body. 

2405.  Internal  Branches.  The  inferior  thyroid  artery  fur- 
nishes some  internal  branches  of  small  size  and  indeterminate  num- 
ber. They  lose  themselves  by  descending  in  the  longus  colli  mus- 
cle, or  are  distributed  to  the  oesophagus  and  trachea,  which  they 
accompany  as  far  as  the  thorax.  These  latter  are  expanded  upon 
the  origin  of  the  bronchi,  and  in  the  surrounding  lymphatic  gang- 
lia  (2230),  and  anastomose  with  the  bronchial  arteries  and  the  up- 
per intercostal. 

2406.  Ewtefnal  Branches.  The  posterior  and  superior  scapu- 
lar arteries  often  arise  externally  from  the  inferior  thyroid ;  but  the 
latter  always  furnishes  in  that  direction  a  certain  quantity  of  small 
branches,  more  or  less  slendt^r,  which  ascend  in  the  scalenus  anti- 
cus and  longus  colli  muscles,  and  another  much  larger  branch 
which  is  of  constant  occurrence,  and  named 

2407.  Ascending  Cervical  Artery.  {^Art.  cervicalis  ascendens.) 
It  ascends  upon  the  scalenus  anticus  and  longus  colli  muscles,  ar- 
rives at  the  rectus  capitis  anticus  major,  furnishes  ramifications  to 
both,  and  sends  some,  moreover,  into  the  splenius  muscle  and  lym- 
phatic ganglia  of  the  neck.  It  anastomoses  with  the  vertebral, 
posterior  cervical,  and  occipital  arteries. 

2408.  Arrived  at  the  lower  and  outer  part  of  the  corresponding 
lobe  of  the  thyroid  body,  the  inferior  thyroid  artery  divides  into 
two  large  branches  which  separate  from  each  other,  pass  behind 
the  organ,  and  send  it  numerous  twigs  which  subdivide  in  its  sub- 
stance, anatomosing  with  the  opposite  inferior  thyroid  artery  and 
with  the  two  superior  thyroids.  It  also  sends  some  very  small 
twigs  to  the  mucous  membrane  of  the  trachea. 


OF  THE   INTEKNAL  MAMMARY  AliTERY. 

2409-  The  Interfial  Mammary  Artery^  (Art.  mammana  ifi- 
ternaj,  arises  from  the  subclavian  at  the  same  level  as  the  inferior 
thyroid.  It  descends  at  first  a  little  inwards  before  the  scalenus 
anticus  muscle,  and  externally  of  the  phrenic  nerve.  It  then  enters 
the  thorax,  where  it  is  situated  on  the  outside  af  the  pleura,  along 
the  posterior  surface  of  the  sterno-costal  cartilages  and  internal  in- 
tercostal muscles,  whose  direction  it  crosses.  In  descending,  it 
gradually  approaches  the  sternum,  places  itself  between  the  trian- 
gularis sterni  and  the  walls  of  the  thorax,  and,  towards  the  xiphoid 
cartilage,  divides  into  two  branches  which  are  prolonged  to  a  greater 
or  less  distance  into  the  walls  of  the  abdomen. 

2410.  Near  its  origin,  the  internal  mammary  artery  sends  a  great 
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number  of  branches  to  the  thymus  gland,  the  sterno-hyoidei  and 
sterno-thyroidei  muscles,  and  the  neighbourmg  lymphatic  ganglia. 

2411.  Anterior  Mediastinal  Artery.  It  comes  off  from  the  up- 
per part  of  the  mammary  artery,  and  sometimes  from  the  arch  of 
the  aorta  itself,  to  descend  into  the  upper  part  of  the  anterior  me- 
diastinum. At  its  commencement,  it  gives  some  ramifications  to 
the  portion  of  the  pericardium  which  surrounds  the  origin  of  the 
aorta,  and  presently  after  divides  into  two  branches.  One  of  these 
branches  ascends  towards  the  lower  part  of  the  neck,  behind  the 
sterno-thyroideus  muscle,  and  loses  itself  in  the  parenchyma  of  the 
thyroid  body,  anastomosing  with  the  inferior  thyroid  arteries.  The 
other,  which  is  larger,  continues  to  descend  in  the  mediastinum, 
and  divides  into  two  twigs  which  separate  from  each  other,  and  go 
to  subdivide  in  one  or  other  pleura,  still  sending  ramifications  to 
the  thymus,  to  the  substernal  lymphatic  ganglia,  and  to  the  cellu- 
lar tissue  of  the  mediastinum. 

2412.  Superior  Phrenic  Artery,  (Art.  comes  nervi  phrenici 
s.  pericardio-diaphragmatica.)  Although  of  very  small  size,  it  al- 
ways exists,  and  comes  off  from  the  internal  mammary  artery  op- 
posite the  sternum.  Directed  inwards,  backwards  and  downwards, 
between  the  heart  and  lung,  it  exactly  accompanies  the  phrenic 
nerve,  forming  several  sinuosities.  It  furnishes  some  small  twigs 
to  the  fibrous  membrane  of  the  pericardium,  among  which  there  is 
observed  one  which  descends  as  far  as  the  diaphragm,  and  there 
turns  backwards  to  lose  itself  upon  the  oesophagus.  It  also  sends 
some  to  the  phrenic  nerve,  the  thymus  gland,  the  mediastinum,  the 
internal  surface  of  the  lung,  and  the  walls  of  the  pulmonary  veins. 
When  this  artery  has  arrived  at  the  middle  and  fore  part  of  the 
diaphragm,  it  divides  into  several  branches  which  are  consumed 
in  its  fleshy  fibres,  and  anastomose  there  with  the  inferior  phrenic 
arteries. 

2413.  In  its  passage  behind  the  sterno-costal  cartilages,  the  in- 
ternal mammary  artery  gives  off  on  each  side  branches  which  are 
distinguished  into  internal  and  external. 

2414.  External  Branches,  (Art.  iiitercostales  anteriores). 
Their  number  in  general  equals  that  of  the  intercostal  spaces  t» 
which  the  artery  corresponds.  Their  size  and  length  are  so  much 
the  greater,  the  lower  the  intercostal  spaces  are  in  which  they  are 
examined.  They  arise  opposite  the  inferior  edge  of  each  cartilage, 
follow  it  for  some  extent,  and  descend  afterwards  upon  the  inter- 
costal muscle,  in  which  most  of  them  are  entirely  lost,  communicat- 
ing with  the  twigs  of  the  intercostal  arteries.  There  are  some, 
however,  which  perforate  the  intercostal  muscles,  and  are  distribut- 
ed to  the  two  pectoral  muscles,  the  mamma  and  the  integuments. 

Sometimes  each  intercostal  space  contains  two  of  these  branches, 
one  of  them  following  the  inferior  edge  of  the  cartilage,  the  other 
the  superior. 

2415.  Intej-nal  Branches.  They  are  so  much  the  larger  the 
higher  they  are,  which  is  the  reverse  of  the  preceding  branches. 
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Their  number  is  the  same  as  theirs.  Immediately  after  their  com- 
mencement, they  throw  some  transverse  twigs  into  the  fibrous  tis- 
sue which  covers  the  posterior  surface  of  the  sternum,  and  direct 
themselves  to  the  exterior  of  the  thorax,  passing  through  the  inter- 
costal muscles  near  that  bone.  They  then  bend  upon  themselves, 
and  send  twigs  in  a  radiating  manner  into  the  pectoralis  major, 
obliquus  externus  abdominis,  rectus  abdominis  and  intercostales 
interni.  They  anastomose  with  the  preceding  branches,  and  with 
the  external  thoracic  branches  of  the  axillary  artery.  The  last  of 
these  branches  directs  itself  transversely  over  the  xiphoid  cartilage, 
and  anastomoses  there  by  an  arch  with  that  of  the  opposite  side, 
whence  it  frequently  descends  between  the  linea  alba  and  the  peri- 
toneum to  the  suspensory  ligament  of  the  liver,  where  it  com- 
municates with  ramifications  of  the  hepatic  artery. 

2416.  Of  the  two  branches  which  terminate  the  internal  mam- 
mary artery,  one  is  external,  the  other  internal.  The  external 
(art.  musculo-phrenicci)  descends  outwards  behind  the  cartilages  of 
the  last  ribs,  furnishes  some  twigs  to  the  diaphragm,  passes  between 
its  insertions,  and  terminates  in  the  transverse  and  oblique  muscles 
of  the  abdomen  ;  it  anastomoses  with  the  inferior  intercostal,  lumbar 
and  circumflex  iliac  arteries.  The  internal  (art.  epigastrica  su- 
perior) descends  behind  the  rectus  muscle,  gives  it  a  great  num- 
ber of  twigs,  and  anastomoses  towards  the  umbilicus  with  the  epi- 
gastric artery. 


OF  THE  SUPERIOR  INTERCOSTAL  ARTERY. 

(Art.  intercostalis  superior). 

2417.  Its  volume  and  length  vary  much.  Arising  from  the 
lower  and  back  part  of  the  subclavian,  opposite  the  deep  cervical 
artery,  it  descends  before  the  neck  of  the  first  rib,  externally  of  the 
inferior  cervical  ganglion,  and  forms  some  flexuosities.  Opposite 
the  lower  edge  of  that  rib,  it  gives  off  two  twigs,  the  one  posterior, 
the  other  external,  and  sometimes  terminates  there.  But  most 
commonly  it  passes  before  the  neck  of  the  second  rib,  and  on  arriv- 
ing at  the  second  intercostal  space,  furnishes  two  other  twigs.  In 
some  subjects  it  proceeds  still  lower.  In  the  whole  of  this  course, 
the  superior  intercostal  artery  is  covered  by  the  pleura. 

2418.  Before  the  first  rib,  it  frequently  sends  a  pretty  large 
twig  to  the  lower  part  of  the  scalenus  anticus  muscle.  The  pos- 
terior branch  which  it  furnishes  in  the  first  intercostal  space  is 
very  small ;  and,  after  throwing  some  small  twigs  over  the  spinal 
mai'row,  by  the  intervertebral  foramen,  it  emerges  posteriorly  be- 
tween the  transverse  processes  and  goes  to  lose  itself  in  the  muscles 
of  the  back.  The  external  branch,  which  comes  off  from  it  at  the 
same  point,  is  distributed  to  the  two  intercostal  muscles,  after  fur- 
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nisliing  some  ramifications  to  the  periosteum  of  the  vertebrae,   the 
oesophagus  and  bronchi. 

2419-  In  the  second  intercostal  space,  the  artery  terminates  by 
dividing  into  two  branches,  which  follow  precisely  the  same  course 
as  the  preceding,  and  are  lost  in  the  muscles,  or  anastomose  wide- 
ly with  the  first  aortic  intercostal  artery. 


OF  THE  TRANSVERSE  CEllVICAL  ARTERY. 

{Art.  transversalis  colli). 

2420.  Next  to  the  vertebral,  inferior  thyroid,  and  mammary  ar- 
teries, this  is  the  largest  branch  of  the  sub-clavian.  It  sometimes 
arises  from  the  inferior  thyroid.  Directing  itself  transversely  out- 
wards, it  winds  along  the  scaleni  muscles  above  the  nerves  which 
form  the  brachial  plexus,  in  the  triangular  space  which  exists  be- 
tween the  sterno-cleido-mastoideus  and  trapezius  muscles  and  the 
clavicle,  where  it  is  covered  by  the  first  of  these  muscles.  It  then 
curves  and  descends  obliquely  backwards,  under  the  trapezius  and 
levator  anguli  scapulae  muscles,  changes  its  direction  again,  and 
descends  vertically  under  the  rhomboideus  muscle,  along  the  pos- 
terior edge  of  the  scapula,  where  it  gets  the  name  oi  posterior  sca- 
pular (art.  scapularis  posterior)^  to  terminate  by  subdividing  near 
its  inferior  angle. 

2421.  Near  its  origin,  this  artery  gives  off  several  branches  to 
the  scaleni  muscles,  which  ascend  vertically,  and  another  larger 
and  more  superficial  branch  {Superficial  Cenncal  Artery),  which 
proceeds  in  a  tortuous  manner  from  within  backwards,  and  goes  to 
be  distributed  to  the  splenius  and  trapezius  muscles,  the  cellular 
tissue  and  skin  of  the  inferior  and  lateral  region  of  the  neck.  In 
passing  under  the  levator  anguli  scapulae,  it  sends  upwards  a  pretty 
large  branch  to  this  muscle  and  the  trapezius,  and  downwards  se- 
veral branches,  which  descend  under  the  latter  muscle  as  far  as  the 
supra-spinatus,  and  are  equally  distributed  among  them,  communi- 
cating with  several  branches  of  the  supra-scapular  artery. 

2422.  Opposite  the  rhomboideus  muscle,  the  transverse  cervical 
artery  separates  into  two  equal  branches,  one  of  which  follows  the 
posterior  edge  of  the  scapula,  and  spreads  out  in  the  sub-scapula- 
ris,  serratus  magnus,  rhomboideus,  serratus  posticus  superior,  la- 
tissimus  dorsi  and  trapezius  muscle,  as  well  as  in  the  integuments 
of  the  back  ;  while  the  other  proceeds  outwards,  under  the  scapula, 
and  is  destined  for  the  serratus  magnus  and  sub-scapularis  alone. 

2423.  In  some  subjects  the  transverse  cervical  artery  comes  from 
the  axillary,  and  then,  instead  of  passing  above  the  nerves  of  the 
brachial  plexus,  it  glides  in  one  of  the  intervals  which  they  leave 
between  them. 
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OF  THE  SUPllA-SCAPULAR  AUTERY. 

(Art.  scapularis  superior  seu  transversalis  humeri.) 

2424.  Less  voluminous  than  the  preceding,  it  more  commonly 
comes  oiFfrom  the  inferior  thyroid  than  from  the  subclavian  itself; 
sometimes  it  has  a  trunk  common  to  it  and  the  transverse  cer- 
vical or  internal  mammary  artery.  In  all  cases  it  proceeds  in  a 
tortuous  manner  from  within  outwards,  behind  the  clavicle,  cover- 
ed by  the  sterno-cleido-mastoideus,  platysma-myoides  and  trape- 
zius muscles,  and  arrives  at  the  upper  edge  of  the  scapula,  follow- 
ing exactly  the  course  of  the  supra-scapular  nerve  (1753).  On 
arriving  near  the  supra-spinatus  muscle,  it  passes  above  the  cora- 
coid  ligament,  dives  between  the  supra-spinatus  muscle  and  the 
fossa  of  the  same  name,  directs  itself  outwards  under  the  arch  form- 
ed by  the  clavicle  and  acromion  process  united,  winds  over  the  edge 
of  the  spine  of  the  scapula,  and  enters  into  the  fossa  infra-spinata, 
between  the  bone  and  the  infra-spinatus  muscle. 

2425.  In  the  first  part  of  its  course  this  artery  furnishes  several 
twigs  to  the  subclavius  and  platysma  myoides  muscles,  to  the 
clavicle,  the  cellular  tissue  and  lymphatic  ganglia  of  the  lower  part 
of  the  neck.  Before  passing  over  the  coracoid  ligament,  it  sends 
to  the  supra-spinatus  muscle  a  pretty  large  superficial  branch, 
which  gives  twigs  to  the  trapezius  muscle  and  acromio-clavicular 
articulation  :  they  anastomose  with  the  transverse  cervical  artery. 
Lastly,  in  the  fossa  infra-spinata  the  supra-scapular  artery  anasto- 
moses with  the  sub-scapular  which  comes  from  the  axiUary  artery, 
and  divides  into  two  principal  branches,  of  which  one  follows  the 
anterior  edge  of  the  scapula  and  belongs  to  the  teres  major  and 
latissimus  dorsi  muscles,  while  the  other  proceeds  transversely  back- 
vi^ards  under  the  spine  of  the  scapula,  and  throws  a  multitude  of 
twiss  into  the  infra-spinatus  muscle. 


OF  THE  DEEP  CERVICAL  ARTERY. 

2426.  The  deep  ce^'vical  artery,  {Art.  cervicalis  profunda) 
arises  from  the  posterior  and  deep  part  of  the  sub-clavian,  exter- 
nally of  the  inferior  thyroid,  behind  the  scalenus  anticus  muscle, 
and  immediately  before  the  transverse  processes.  It  has  been  seen 
to  come  from  the  inferior  thyroid  or  vertebral  artery,  or  to  have  a 
common  trunk  with  the  superior  intercostal.  Immediately  after 
its  origin,  it  ascends  obliquely  outwards,  passes  between  the  two 
last  transverse  processes  of  the  neck,  after  giving  small  twigs  to 
the  scaleni,  longus  colli  and  rectus  capitis  anticus  major  muscles, 
directs  itself  backwards,  upwards  and  inwards,  between  the  com- 
plexus  and  semi-spinalis  colli  muscles  becomes  vertical,  and  ends 
by  anastomosing,  towards  the  head,  with  the  vertebral  and  occipi- 
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tal  arteries,  seiicling  numerous  ramifications  into  the  muscles  and 
integuments  of  the  back  part  of  the  neck. 


OF  THE  AXILLARY*  ARTEKY. 

{Arteria  axillaris.) 

2427-  It  forms  the  direct  continuation  of  the  subclavian.  Si- 
tuated at  the  superior  lateral  part  of  the  thorax  and  in  the  axilla, 
it  commences  in  the  interval  between  the  two  scaleni  muscles,  and 
directs  itself  obliquely  downwards  and  outwards,  as  far  as  the  level 
of  the  inferior  edge  of  the  latissimus  dorsi  muscle,  where  the  bra- 
chial artery  commences.  In  this  course,  it  describes  a  curve  of 
which  the  convexity  is  directed  outwards  and  upwards,  and  the 
concavity  inv/ards  and  downwards. 

2428.  The  anterior  side  of  the  axillary  artery  is  at  first  cover- 
ed by  the  platysma  myoides,  in  a  small  triangular  space  which  is 
formed  by  the  scalenus  anticus  muscle,  the  nerves  of  the  brachial 
plexus  and  the  clavicle.  It  is  then  in  relation  with  the  clavicle 
itself,  whose  direction  it  crosses,  and  with  the  subclavius  muscle. 
Still  lower,  the  pectoralis  major  muscle,  then  the  pectoralis  minor, 
and  lastly,  the  tendon  of  the  pectoralis  major  and  the  coraco- 
brachialis  and  biceps  muscles  are  applied  upon  it.  From  the  cla- 
vicle to  the  lower  part  of  the  axilla,  the  axillary  vein  lies  upon  the 
artery  of  the  same  name. 

2429.  Its  posterior  side  rests  internally  upon  the  brachial  plexus. 
At  the  middle  it  corresponds  to  the  cellular  interval  which  sepa- 
rates the  serratus  magnus  and  subscapularis  muscles.  Externally 
it  lies  upon  the  teres  major  and  latissimus  dorsi. 

2430.  Its  under  or  inner  side  is  at  first  lodged  in  a  more  or 
less  deep  groove  which  the  upper  surface  of  the  first  rib  presents 
for  it ;  it  then  corresponds  to  the  first  intercostal  muscle,  the  se- 
cond rib,  and  the  upper  digitation  of  the  serratus  magnus,  from 
which  it  is  afterwards  more  or  less  separated  by  the  brachial  plexus, 
or  by  cellular  tissue  and  lymphatic  ganglia. 

2431.  Its  upper  or  outer  side  is  at  first  covered  by  the  skin, 
the  platysma  myoides  and  a  layer  of  adipose  tissue ;  afterwards  by 
the  clavicle  and  subclavius  muscle,  and  lastly,  by  the  capsule  of 
the  shovdder-joint,  the  subscapularis  muscle,  and  the  tendon  of  the 
teres  major  and  latissimus  dorsi,  which  separates  it  from  the  upper 
part  of  the  humerus. 

2432.  The  axillary  vein  is  always  placed  before  the  artery,  as 
we  have  already  said.  The  brachial  plexvis  is  situated  behind  the 
latter  until  near  the  lower  edge  of  the  subscapularis  muscle,  where 
the  principal  branches  of  this  plexus  embrace  the  artery  and  form 
for  it  a  kind  of  sheath  (1749)- 

^  Axilla,  the  arm-pit. 
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Branches  which  the  Axillary  Artery  gives  off  opposite  the  Thorax. 

2433.  The  Acromial  Thoracic  Artery.  It  is  of  considerable 
size,  and  comes  off  from  the  fore  part  of  the  axillary  artery,  oppo- 
site the  upper  edge  of  the  pectoralis  minor,  and  frequently  by  a 
trunk  common  to  it  and  the  superior  thoracic.  Concealed  at 
its  commencement  by  the  pectoralis  major,  it  descends  obliquely 
outwards  towards  the  deltoid  muscle,  throwing  some  small  twigs 
into  the  subclavius,  serratus  magnus  and  first  intercostal  muscle. 
Arrived  at  the  narrow  interval  which  separates  the  deltoid  from  the 
pectoralis  major,  it  divides  into  two  branches,  a  superior  and  an 
inferior. 

The  Superior  Branch  ascends  in  a  tortuous  manner  in  the  in- 
terval which  we  have  just  mentioned,  and  arrives  at  the  clavicle. 
There  it  gives  off  a  transverse  twig  which  is  distributed  to  the 
skin  of  the  top  of  the  shoulder  and  upon  the  deltoid  muscle.  It 
then  dives  under  that  muscle,  and  still  divides  into  two  twigs,  one 
of  which  follows  the  edge  of  the  clavicle  to  its  acromial  articula- 
tion, while  the  other,  which  is  larger,  forms  a  net-work  upon  the 
fibrous  capsule  of  the  shoulder  joint.  It  anastomoses  with  the  su- 
perior scapular  artery. 

The  Inferior  Branch  follows  the  course  of  the  cephalic  vein  be- 
tween the  deltoid  and  pectoralis  major  muscles  (1072),  and  divides 
into  two  twigs  which  are  distributed  to  each  of  them,  anastomosing 
with  the  thoracic  and  circumflex  arteries. 

2434.  The  Superior  Thoracic  Artery.  Most  commonly  it 
arises  along  with  the  acromial.  Its  size  is  variable.  It  descends 
obliquely  forwards  between  the  pectoralis  major  and  pectoralis  mi- 
nor muscles,  to  which  it  is  distributed  by  a  great  number  of  twigs, 
some  of  which  run  superficially  as  far  as  the  mamma.  It  anasto- 
moses with  the  intercostal  arteries  and  the  internal  mammary.  In 
some  subjects  there  are  two  or  three  superior  thoracic  arteries. 

2435.  The  Long  Thoracic  or  Ewternal  Mammary  Arto'y.  It 
sometimes  arises  along  with  the  superior ;  but  more  commonly  it 
comes  off  from  the  axillary  a  little  lower  than  it.  It  descends  at 
first  almost  vertically,  and  only  a  little  from  behind  forwards  on 
the  lateral  part  of  the  thorax,  between  the  lower  edge  of  the  pecto- 
ralis major,  which  covers  it  and  the  serratus  magnus  on  which  it 
lies.  It  then  bends  inwards,  becomes  subcutaneous,  and  divides  in- 
to several  branches  which  embrace  the  mamma. 

This  artery  gives  numerous  twigs  to  the  pectoralis  major,  serra- 
tus magnus,  and  intercostales  muscles,  the  lymphatic  ganglia  of 
the  axilla,  the  integuments  and  mamma.  It  anastomoses  with  the 
intercostal,  internal  mammary  and  superior  thoracic  arteries. 
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Branches  which  the  Axillary  Artery  gives  off  in  the  Axilla  and 
upper  part  of  the  Arm. 

OF  THE  SUB-SCAPULAR  ARTERY. 

2436.  The  Sub-Scapular  Artei-y  {Art.  infra-scapularis),  is  of 
considerable  size,  and  comes  off  from  the  lower  part  of  the  axillary 
artery,  opposite  the  lower  edge  of  the  tendon  of  the  subscapularis 
muscle,  and  behind  the  brachial  plexus.  Immediately  after  its 
origin,  it  gives  off  three  or  four  pretty  large  branches  which  pro- 
ceed transversely  either  to  the  lymphatic  ganglia  of  the  axilla, 
or  to  the  subscapularis  muscle.  It  then  descends  obliquely  along 
the  lower  edge  of  that  muscle,  and  presently  divides  into  two  con- 
siderable branches,  an  inferior  and  smaller,  and  a  superior  and 
larger. 

2437.  Inferior  Bratich.  It  descends  upon  the  subscapularis 
muscle,  and  along  the  anterior  edge  of  the  scapula,  as  far  as  the 
lower  third  of  the  latter,  between  the  latissimus  dorsi  and  serratus 
magnus  muscles,  and  in  the  midst  of  cellular  tissue.  It  divides  in- 
to a  very  great  number  of  twigs,  all  of  large  size,  which  are  ex- 
panded partly  in  the  middle  and  inferior  portions  of  the  serratus 
magnus,  and  partly  in  the  latissimus  dorsi  and  integuments  of  the 
back.  Some  of  them  run  along  the  edge  of  the  scapula  and  turn 
over  its  inferior  angle,  to  anastomose  posteriorly  with  twigs  of  the 
superior  branch,  and  of  the  transverse  cervical  artery. 

2438.  Superior  Branch.,  {Art.  dorsalis  scapulce).  It  runs  ho- 
rizontally from  before  backwards,  first  between  the  latissimus  dorsi 
and  subscapularis,  teres  major  and  minor,  and  then  between  the 
triceps  extensor  and  subscapularis  muscles,  to  turn  over  the  ante- 
rior edge  of  the  scapvila.  At  its  commencement  it  gives  a  re- 
markable twig  to  the  latissimus  dorsi,  near  its  tendon,  and  throws 
some  small  twigs  into  the  subscapularis,  teres  major  and  teres  mi- 
nor muscles.  After  turning  over  the  edge  of  the  scapula,  it  enters 
into  the  fossa  infra-spinata,  where  it  divides  into  two  twigs.  One  of 
these  twigs,  which  is  superficial  and  smaller,  glides  between  the 
skin  and  aponeurosis  of  the  infra-spinatus  muscle ;  while  the  other, 
which  is  deep  and  much  larger,  passes  under  the  teres  minor  and 
infra-spinatus  muscles,  and  is  distributed  in  their  substance  by 
three  or  four  large  secondary  twigs.  One  of  them  ascends  under 
the  acromion  to  enter  into  the  fossa  supra-spinata,  and  goes  to  an- 
astomose with  a  branch  of  the  supra-scapular  artery. 


OF  THE  CIRCUMFLEX  ARTERIES  OF  THE  HUMERUS. 

2439.   The  Posterior  Circumflex  Artery.  Less  voluminous  than 


686  ORGANS  OF  CIRCULATION. 

the  preceding,  it  arises  from  the  posterior  part  of  the  axillary  artery, 
and  passes  backwards  round  the  upper  part  of  the  shaft  of  the  hume- 
rus, between  the  subscapularis  and  teres  major  muscles,  and  before 
the  long  portion  of  the  triceps  extensor.  It  gives  them  some  twigs, 
then  dives  under  the  deltoid,  and  arrives  at  the  foi'e  and  outer  part 
of  the  humerus.  There  then  come  ojfFfrom  it  superior  ttvigs  which 
ascend  to  be  distributed  to  the  capsule  of  the  shoulder  joint,  and 
to  the  teres  minor  and  infra-spinatus  muscles,  as  well  as  to  the 
fleshy  fibres  of  the  deltoid,  between  which  it  anastomoses  with  the 
acromial  artery  ;  and  inferior  twigs,  which  descend  in  the  sub- 
stance of  the  deltoid  as  far  as  its  tendon.  The  artery  itself  is  dis- 
tributed to  that  muscle,  and  there  communicates  with  the  anterior 
circumflex  artery. 

2440.  The  Anterior  Circumflew  Artery.  It  is  very  small,  and 
is  frequently  furnished  by  the  preceding.  It  directs  itself  horizon- 
tally forwards  and  outwards,  under  the  coraco-brachialis  muscle  and 
under  the  short  portion  of  the  biceps  flexor,  running  along  the  up- 
per edge  of  the  tendon  of  the  latissimus  dorsi  and  teres  major  mus- 
cles. It  then  turns  over  the  upper  part  of  the  humerus,  runs  be- 
tween that  bone  and  the  deltoid  as  far  as  the  bicipital  groove  (442), 
passes  under  the  tendon  of  the  long  portion  of  the  biceps,  and  dives 
into  the  substance  of  the  deltoid  where  it  loses  itself.  This  artery 
is  always  immediately  applied  upon  the  bone,  and  adheres  to  it  in  a 
decided  manner.  It  gives  but  very  few  twigs  to  the  deltoid  muscle 
until  its  termination ;  but  it  sends  a  great  number  upon  the  fi- 
brous capsule  of  the  shoulder  joint,  and  upon  the  subscapularis 
muscle,  near  its  attachment. 

Pretty  frequently,  instead  of  losing  itself  in  the  deltoid,  the  an- 
terior circumflex  artery  ascends  in  the  bicipital  groove  and  is  ex- 
panded over  the  capsule. 


or  THE  BRACHIAL  OR  HUMERAL  ARTERY. 

{Arteria  Brachialis  seu  Humeraria). 

2441.  Placed  at  the  inner  and  fore  part  of  the  arm,  from  the 
axilla  to  a  flnger''s  breadth  beneath  the  bend  of  the  elbow,  it  forms 
the  true  continuation  of  the  subclavian  and  axillary  arteries.  Pretty 
deep,  and  altogether  internal  above,  it  becomes  more  superficial  and 
anterior  as  it  descends. 

2442.  Anteriorly,  the  brachial  artery  is  successively  covered  from 
above  downwards,  by  the  coraco-brachialis  muscle,  which  is  separ- 
ated from  it  by  a  considerable  thickness  of  cellular  tissue,  the  bra- 
chial aponeurosis,  and  the  skin  along  the  inner  edge  of  the  biceps 
muscle,  and  lastly  at  the  bend  of  the  elbow,  by  the  inferior  aponeu- 
rosis of  the  biceps,  the  median  basilic  vein  and  the  skin,  from  which 
it  is  separated  by  a  pretty  thick  layer  of  cellular  tissue. 

2443.  Posteriorly^  it  is  free  in  its  upper  third,  which  is  separat- 
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ed  from  the  triceps  extensor  muscle  by  a  great  quantity  of  fat ;  but, 
in  the  rest  of  its  extent,  it  is  appKed  upon  the  brachialis  internus 
muscle. 

2444.  Internally,  it  is  accompanied  by  the  brachial  vein  and 
median  nerve  (1763),  and  covered  by  the  integuments. 

2445.  Externally,  it  is  applied,  in  its  upper  third,  upon  the  in- 
ner surface  of  the  humerus,  from  which  it  is  only  separated  by  the 
lower  extremity  of  the  coraco-brachialis  muscle.  Farther  down  it 
is  lodged  in  the  groove  between  the  biceps  and  brachialis  internus 
muscles  ;  and  at  its  lowest  part,  corresponds  to  the  tendon  of  the 
biceps. 

2446.  The  brachial  artery  gives  off  a  great  number  of  branches 
which  are  distinguished  into  anterior,  posterior,  internal  and  exter- 
nal.    Inferiorly,  it  divides  into  the  radial  and  ulnar  arteries 


Of  the  Anterior  Branches  of  the  Brachial  Artery. 

2447.  They  are  all  distributed  to  the  biceps  flexor  or  the  inte- 
guments. They  are  in  general  very  slender,  and  their  number 
indeterminate,  as  well  as  their  place  of  origin  and  their  disposition. 
Most  commonly  however  there  are  two  constant  branches  towards 
the  upper  third  of  the  arm,  which  descend  forwards  in  the  sub- 
stance of  the  biceps  muscle,  and  subdivide  as  far  as  its  lower  part. 


Of  the  Posterior  Branches  of  the  Brachial  Artery. 

2448.  Very  short  and  slender,  and  irregular  as  to  number,  they 
dive  immediately  after  their  origin  into  the  brachialis  internus 
muscle,  subdividing  there  into  radiating  twigs.  Some  are  seen 
which  proceed  downwards  as  far  as  the  tendon  of  the  muscle,  and 
then  change  their  direction  to  enter  into  the  biceps  ;  others  bend 
upwards,  and  send  some  ramifications  as  far  as  the  deltoid  muscle. 


Of  the  External  Branches  of  the  Brachial  Artery. 

2449.  They  are  small  and  few  in  number.  They  go  to  the 
coraco-brachialis  muscle,  or  pass  between  the  brachialis  internus 
and  biceps  to  be  distributed  to  the  integuments. 

Of  the  Internal  Branches  of  the  Brachial  Artery. 

2450.  The  Superficial  and  Superior  Internal  Branches.  Their 
number  is  indeterminate,  although  always  considerable.  Some  of 
them  ascend  towards  the  fore  part  of  the  axilla,  and  spread  out  an- 
teriorly upon  the  pectoraiis  major,  and  externally  upon  the  deltoid, 
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anastomosing  with  the  thoracic  and  circumflex  arteries.  Others 
direct  themselves  transversely  inwards  and  backwards,  round  the 
long  portion  of  the  triceps  extensor,  in  which  they  descend  to  a 
greater  or  less  extent,  ramifying  mvich.  Lastly,  there  are  some 
which  arise  lower  and  descend,  some  backwards  in  the  long  por- 
tion of  the  same  muscle,  the  others  forwards  in  its  inner  portion. 
Among  these  latter  there  is  commonly  one  which  follows  the  ulnar 
nerve  to  the  lower  part  of  the  arm,  where  it  anastomoses  near  the 
inner  condyle  with  the  twigs  of  the  ramus  anastomoticus. 

2451.  The  Deep  Humeral  Artery.  {Art.  jifofunda  humeri.) 
It  is  of  considerable  size,  but  does  not  always  come  from  the  bra- 
chial artery,  being  sometimes  given  off  by  the  posterior  circum- 
flex, sometimes  by  the  subscaptdar.  When  it  is  furnished  by  the 
brachial  artery,  it  separates  from  it  above  the  inner  portion  of  the 
triceps  extensor  muscle,  opposite  the  groove  of  the  humerus  in 
which  the  musculo-spiral  or  radial  nerve  winds,  and  follows  the 
course  of  that  nerve  exactly,  being  placed  above  it  (1777)-  It 
therefore  passes  at  first  between  the  triceps  extensor  and  the  hu- 
merus, directing  itself  backwards  and  downwards,  and  when  it  has 
arrived  at  the  middle  of  the  posterior  surface  of  the  arm,  enters  be- 
tween the  triceps  extensor  and  brachialis  internus,  emerges  through 
the  interval  which  separates  them,  and  becomes  superficial.  It 
then  descends  vertically,  and  at  a  greater  or  less  distance  from  the 
elbow  joint  separates  into  two  branches. 

2452.  Near  its  origin,  the  deep  humeral  artery  gives  off  poste- 
rior twigs  which  descend  to  a  greater  or  less  distance  in  the  triceps 
extensor  muscle,  and  of  which  one  follows  its  inner  portion  to  near 
the  olecranon.  At  the  same  point  there  also  separate  from  it  ex- 
ternal branches  which  go  to  the  outer  portion  of  the  muscle,  the 
brachialis  internus,  and  over  the  periosteum  of  the  humerus.  One 
of  them  (art.  nutritia  hunuri)  enters  the  nutritious  canal  of  that 
bone,  and  is  distributed  to  its  medullary  membrane. 

2453.  Two  branches  terminate  this  artery  ;  one  of  them  follows 
its  original  direction  and  loses  itself  in  the  triceps  extensor  muscle, 
near  its  insertion  into  the  olecranon.  The  other  directs  itself  be- 
tween the  brachialis  internus  and  the  integuments,  and  gives  a 
great  number  of  ramifications  to  them  as  well  as  to  the  upper  part 
of  the  supinator  longus. 

2454.  In  many  cases,  the  trunk  itself  of  the  deep  humeral  ar- 
tery anastomoses  a  little  above  the  outer  condyle  v/ith  a  branch 
given  off  farther  down,  and  with  which  it  forms  a  transverse  arch, 
which  embraces  the  humerus  externally.  The  twigs  which  issue 
from  this  arch  are  diffused  over  the  elbow  joint  and  the  origins  of 
the  extensor  muscles  of  the  hand. 

2455.  The  Ramus  Anastoynoticus.  It  arises  from  the  brachial, 
very  near  the  inner  condyle,  and  directs  itself  transversely  inwards, 
before  the  brachialis  internus  muscle  and  behind  the  median  nerve, 
whose  direction  it  crosses.  It  passes  through  the  aponeurosis 
placed  between  the  brachialis  internus  and   the  inner  edge  of  the 
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triceps  extensop,  and  there  divides  into  two  twigs.  One  of  them 
follows  the  edge  of  the  humerus  as  far  as  the  inner  condyle,  on 
which  it  subdivides,  and  where  it  communicates  with  the  anterior 
ulnar  recurrent  artery ;  it  sends  off  a  secondary  twig  which  de- 
scends upon  the  fore-arm,  between  the  olecranon  and  inner  condyle, 
and  accompanies  the  ulnar  nerve  to  a  certain  distance.  The  other 
passes  backwards  into  the  olecranal  cavity,  subdivides  and  throws 
itself  into  the  lower  part  of  the  triceps  muscle ;  it  anostomoses 
with  the  posterior  ulnar  recurrent  artery.  The  ramus  anastomoti- 
cus  magnus  moreover  furnishes  many  small  twigs  to  the  brachialis 
internus  and  pronator  teres  muscles,  the  elbow  joint,  the  integu- 
ments, and  the  ulnar  nerve. 

A  second  anastomosing  artery  is  frequently  met  with. 


Branches  by  which  the  Brachial  Artery  terminates. 

2456.  They  are  two  in  number,  the  ulnar  artery  and  the  radial 
artery,  and  separate  from  each  other  at  an  acute  angle,  under  the 
bend  of  the  arm,  and  at  the  place  where  the  tendon  of  the  biceps 
flexor  dives  between  the  anterior  muscles  of  the  fore^arm.  This 
division  of  the  brachial  artery  is  not  always  situated  at  the  same 
point,  and  not  unfrequently  takes  place  about  the  middle  of  the 
arm,  and  even  sometimes  in  the  axilla.  Before  furnishing  the  ra- 
dial and  ulnar  arteries,  this  trunk  sends  in  all  cases  some  isolated 
and  small  twigs  into  the  bundle  of  muscles  which  are  attached  to 
the  inner  condyle. 


OF  THE  RADIAL  ARTERY. 

(Arteria  Radialis.) 

2457.  More  superficial  and  smaller  than  the  ulnar,  it  follows  the 
original  direction  of  the  brachial  artery,  and  extends  at  the  fore 
and  outer  part  of  the  fore-arm,  from  the  bend  of  the  elbow  to  the 
wrist  joint,  where  it  winds  outwards,  and  dives  under  the  tendons 
of  the  extensor  muscles  of  the  thumb,  to  place  itself  in  the  interval 
of  the  first  two  metacarpal  bones.  From  thence  it  descends  be- 
tween the  second  of  these  bones  and  the  abductor  indicis  (1241), 
and  passes  into  the  palm  of  the  hand,  where  it  constitutes  the  deep 
palmar  arch. 


OF  THE  RADIAL  ARTERY  IN  THE  FORE-ARM. 

2458.  Before  the  radial  artery  arrives  at  the  wrist,  it  has  the 
following  relations  to  the  neighbouring  parts  : 

2  Y 
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1°.  Pqsteriorly,  it  is  applied  upon  the  anterior  surface  of  the  ra- 
dius, from  which  it  is  separated  above  by  fat  and  by  the  supinator 
brevis,  in  the  middle  by  the  pronator  teres,  farther  down  by  the 
flexor  longus  poUicis,  and  still  lower  by  the  pronator  quadratus 
muscle,  below  which  it  rests  immediately  upon  the  bone. 

2°.  Antefiorly^  it  is  covered  by  the  radial  vein,  in  its  whole  ex- 
tent, and  in  its  two  upper  thirds  by  much  adipose  tissue,  and  by 
the  supinator  radii  longus ;  but  below,  it  becomes  subcutaneous, 
and  its  pulsations  may  be  very  distinctly  felt  through  the  skin  dur- 
ing life. 

3°.  Internally^  it  is  applied  against  the  pronator  teres  above, 
fche  flexor  carpi  radialis  at  the  middle,  and  flexor  digitorum  subli- 
mis  below. 

4".  Externally^  it  corresponds  only  to  the  supinator  longus  and 
the  radial  nerve. 

2459.  The  branches  which  the  radial  artery  gives  to  the  fore- 
arm are  distinguished  into  anterior,  posterior,  external,  and  in- 
ternal. 

2460.  Anterior  Branches.  Their  number  is  as  uncertain  as 
their  disposition.  They  pass  through  the  aponeurosis  and  are  dis- 
tributed to  the  integuments  of  the  fore-arm. 

2461.  Posterior  Branches.  They  are  very  slender,  and  de- 
scend obliquely  towards  the  flexor  longus  pollicis  and  pronator 
quadratus,  in  which  they  are  lost. 

2462.  External  Branches.  The  largest  of  these  branches  se- 
parates from  the  radial  artery  at  its  commencement.  It  is  named 
the  Radial  Recurrent  {Art.  recurrens  radialis).  Directing  it- 
self at  first  transversely  towards  the  supinator  longus,  it  pre- 
sently bends  to  ascend  between  it,  the  supinator  brevis  and  bra- 
.chialis  internus  muscles,  to  the  neighbourhood  of  the  olecranon. 
It  thus  forms  a  kind  of  arch,  from  the  convexity  of  which  pro- 
ceed several  twigs,  which  descend  between  the  two  supinator 
muscles,  to  which  they  are  distributed,  afe  well  as  to  the  two  exten- 
sores  carpi  radiales,  the  extensor  digitorum  communis,  and  the  ex- 
tensor muscles  of  the  thumb.  In  terminating,  this  artery  divides 
into  several  other  twigs,  which  anastomose  with  those  of  the  deep 
humeral  artery  (2451). 

The  other  external  branches  are  numerous,  but  their  occurrence 
is  not  always  regular.  They  descend  obliquely  in  the  supinator 
longus  and  extensores  carpi  radiales,  as  well  as  in  the  extensor  ossis 
metacarpi  pollicis. 

2463.  Infernal  Branches.  Very  numerous,  but  irregular,  they 
are  distributed  in  the  muscles  of  the  anterior  and  superficial  layer 
of  the  fore-arm.  Two  of  them,  however,  are  constant,  and  arise 
from  the  radial  artery,  close  to  the  wrist.  The  first,  which  is  very 
small  and  deep,  directs  itself  transversely  inwards,  along  the  infe- 
rior edge  of  the  pronator  quadratus  muscle,  and  anastomoses  with 
H  similar  branch  of  the  ulnar  artery,  forming  an  arch  which  fur- 
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nishes  twigs,  above,  for  the  pronator  quadratus,  and,  below,  for  the 
ligaments  of  the  wrist. 

2464.  The  second  branch  {superficialis  voice)  is  superficial, 
and  varies  much  as  to  size.  It  descends  obliquely  before  the  an- 
terior annular  ligament  of  the  wrist,  and  gains  the  palm  of  the 
hand,  after  passing  through  the  upper  extremity  of  the  abductor 
pollicis.  It  anastomoses  with  the  extremity  of  the  superficial 
palmar  arch,  formed  by  the  ulnar  artery,  and  sends  a  great  num- 
ber of  twigs  to  the  muscles  and  integuments  of  the  external  palmar 
reeion. 


OF  THE  EADIAL  ARTERY  BEHIND  THE  WRIST. 

2465.  It  is  only  covered,  in  this  region,  by  the  tendons  of  the 
extensores  pollicis,  and  by  the  integuments.  It  is  applied  upon 
the  ligaments  of  the  carpus,  and  upon  the  upper  part  of  the  first 
metacarpal  bone.  The  branches  which  here  come  off  from  it  are 
distinguished  into  internal  and  external. 

2466.  External  Branches.  They  are  three  in  number,  and 
are  distributed  to  the  thumb.  The  first  descends  under  the  ten- 
dons of  the  extensor  ossis  metacarpi  and  extensor  primi  internodii, 
pollicis,  and  goes  to  the  attachment  of  the  abductor  pollicis,  where 
it  loses  itself.  The  second,  which  arises  a  little  lower,  is  called 
the  Dorsal  Artery  of  the  Thumb,  (Art.  dorsalis  'pollicis).  It 
descends  obliquely  outwards,  behind  the  first  metacarpal  bone  and 
over  the  first  phalanx  of  the  thumb,  and  terminates  by  anastomos- 
ing with  its  external  collateral  artery,  after  distributing  some  very 
small  twigs  to  the  periosteum,  the  integuments  and  the  abductor 
muscle  of  the  thumb.  The  third  descends  along  with  the  tendon 
of  the  extensor  secundi  internodii  pollicis,  upon  the  inner  edge  of 
the  first  metacarpal  bone.  It  gives  ramifications  to  the  periosteum 
and  abductor  muscle  of  the  fore-finger. 

2467-  Internal  Branches.  They  are  two  in  number.  One  be- 
longs to  the  carpus,  the  other  to  the  metacarpus. 

1°.  Dorsal  Artery  of  the  Carpus,  {Art.  dorsalis  carpi  a  radiali). 
It  arises  opposite  the  outer  edge  of  the  tendon  of  the  extensor  carpi 
radialis  longior,  and  directs  itself  transversely  inwards  over  the 
posterior  surface  of  the  second  row  of  carpal  bones,  covered  by  the 
tendons  of  the  extensores  carpi  radiales  and  extensores  digitorum, 
and  terminates  by  anastomosing  with  a  similar  branch  of  the  ulnar 
artery,  or  by  dividing  into  several  twigs.  But,  in  its  course,  it 
gives  off  very  short  superior  twigs,  which  lose  themselves  upon  the 
ligaments  of  the  radio-carpal  articulation,  and  communicate  with 
those  of  the  anterior  interosseous  artery,  and  longer  inferior  twigs, 
in  indeterminate  number,  which  descend  towards  the  superior  ex- 
tremities of  the  metacarpal  bones,  where  they  anastomose  with  the 
perforating  arteries  of  the  deep  palmar  arch.     They  then  proceed 
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behind  the  interossei  muscles,  and  lose  themselves  in  their  sub- 
stance and  in  the  integuments  of  the  back  of  the  hand. 

2°.  Dorsal  Artei^y  of  the  Metacarpus.  It  comes  off  from  the 
radial  artery  when  it  is  abovit  to  enter  into  the  upper  extremity  of 
the  abductor  indicis  muscle.  It  passes  immediately  over  the 
second  matacarpal  bone,  along  which  it  descends  obliquely  to  the 
middle  of  the  back  of  the  hand.  Sometimes  it  is  prolonged  as  far 
as  the  index.  Its  twigs  are  distributed  to  the  abductor  indicis  and 
integuments ;  some  of  these  communicate  with  the  dorsal  artery 
of  the  wrist. 

2468.  Before  entering  into  the  palm  of  the  hand,  the  radial 
artery  gives  off  a  branch  which  descends  between  the  flexor  brevis 
pollicis  and  abductor  indicis  muscles,  and  divides  into  two  twigs, 
one  of  which  follows  the  inner  edge  of  the  thumb,  the  other  the 
©uter  edge  of  the  forefinger,  at  the  extremities  of  which  they  anas- 
tomose with  the  collateral  vessels ;  these  two  branches  sometimes 
come  off  separately  from  the  radial. 


OF  THE  EADIAL  ARTERY  IN  THE  PALM  OF  THE  HAND. 

2469-  On  entering  the  palm  of  the  hand  the  radial  artery  gives 
off  the  arteria  magna  pollicis^  which  proceeds  downwards  and 
towards  the  lower  extremity  of  the  first  metacarpal  bone,  and  divides 
into  two  branches,  which  run,  the  one  along  the  radial  side,  and  the 
other  along  the  ulnar  side,  of  the  anterior  surface  of  the  thumb. 

2470.  Deep  Palmar  Arch^  (arcus  palmaris  profundus).  It 
is  formed  by  the  continuation  of  the  radial  artery,  which  passes 
transversely  to  near  the  ring-finger,  describing  a  slight  curve  hav- 
ing its  convexity  directed  downwards.  It  is  covered  by  the 
adductor  pollicis,  the  tendons  of  the  two  flexor  muscles  of  the 
fingers,  and  the  lumbricales,  and  rests  upon  the  extremities  of  the 
metacarpal  bones  and  upon  the  interossei  muscles. 

The  twigs  which  it  furnishes  are  superior,  inferior,  anterior  and 
posterior. 

2471.  Superior  Twigs.  They  are  very  slender  and  not  nume- 
rous. They  ascend  before  the  carpus  and  are  distributed  to  its 
ligaments  and  to  the  adductor,  flexor  brevis  and  opponens  pollicis 
muscles. 

2472.  Inferior  Twigs,  {ArtericB  inter ossece  volar es).  More 
voluminous  and  longer,  they  are  generally  five  in  number.  The 
first  is  generally  larger  than  the  others,  and  proceeds  along  the 
whole  length  of  the  forefinger,  forming  its  digito-radial  branch.  The 
next  three  descend  in  the  interosseous  spaces,  from  the  second  to 
the  fourth,  and  at  the  articulation  of  the  metacarpal  bones  with  the 
fingers,  divide  into  small  twigs  which  are  distributed  upon  the 
fingers.  The  fifth  is  a  little  inclined  downwards,  and  passes  be- 
tween the  flexor  brevis  and  opponens  minimi  digiti,  in  which  it 
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2473.  Anterior  Twigs.  Very  short  and  small,  they  are  en- 
tirely destmed  for  the  lumbricales  muscles. 

2474.  Posterior  Twigs  or  Perforating  arteries,  (Art.  per- 
for  antes).     They  are  three  in  number.     At  their  commencement, 

they  pass  through  the  corresponding  interossei  muscles,  and  go  to 
anastomose  on  the  back  of  the  hand,  with  the  twigs  of  the  dorsal 
artery  of  the  wrist  (2467). 

2475.  The  deep  palmar  arch  terminates,  toward  the  inner  edge 
of  the  hand,  by  anastomosing  with  a  branch  of  the  ulnar  artery, 
under  the  flexor  brevis  and  opponens  pollicis  muscles. 


OF  THE  ULNAR  ARTERY. 

2476.-  The  Ulnar  artery  (Arteria  ulnaris  seu  cuhitalis)  is 
larger  than  the  radial,  and  descends  at  the  anterior  and  inner  part 
of  the  fore-arm,  from  the  bend  of  the  arm  to  the  palm  of  the  hand. 
It  is  at  first  directed  a  little  obliquely  inwards,  and  enters  between 
two  layers  of  the  anterior  muscles  of  the  fore-arm,  whose  direction 
it  slightly  crosses.  At  the  middle  part  "of  the  fore-arm,  it  becomes 
vertical  and  emerges  from  beneath  the  muscles,  in  the  place  where 
the  flexor  digitorum  sublimis  muscle  separates  from  the  flexor  carpi 
ulnaris.  It  preserves  its  direction  as  far  as  the  pisiform  bone, 
where  it  is  nearly  as  superficial  as  the  radial  artery.  It  then  bends 
outwards,  passes  over  the  anterior  annular  ligament  of  the  wrist, 
and  forms  in  the  palm  of  the  hand  the  superficial  palmar  arch. 

The  ulnar  artery,  in  this  course,  is  a  little  flexuous.  Its  upper 
part  describes  a  slight  curve,  of  which  the  convexity  is  directed 
inwards  and  backwards. 

2477*  Its  anterior  side  is  covered  above,  at  first  by  the  median 
nerve,  afterwards  by  the  pronator  teres,  flexor  carpi  radialis,  pal- 
maris  longus,  flexor  digitorum  sublimis  and  flexor  carpi  ulnaris 
muscles.  Inferiorly,  it  is  in  relation  with  the  aponeurosis  and 
skin,  from  which  it  is  separated  only  by  the  lateral  projections 
of  the  flexor  sublimis  and  flexor  carpi  ulnaris.  In  the  hand,  it 
is  entirely  concealed  beneath  the  palmaris  brevis  and  palmar  apo^ 
neurosis. 

2478.  Its  posterior  side  is  applied,  from  above  downwards,  upon 
the  brachialis  internus,  flexor  digitorum  sublimis  and  pronator 
quadratus  muscles,  the  anterior  annular  ligament  of  the  wrist,  and 
the  tendons  of  the  two  flexor  muscles  of  the  fingers. 

2479.  Its  inner  side  is  accompanied  by  the  ulnar  nerve  and 
flexor  carpi  ulnaris  muscle.  It  corresponds  below  to  the  pisiform 
bone. 

2480.  Its  outer  side  is  applied  upon  the  flexor  digitorum  sub- 
limis. 

2481.  Anterior  Ulnar  Recurrent  Artery ^  {Art.  recurrens  ul- 
naris anterior).  It  arises  from  the  inner  side  of  the  ulnar  artery, 
at  its  commencement,  and  descends  at  first  a  little  outwards  between 
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the  brachialis  intcrnus  and  pronator  teres  and  flexor  carpi  radialis 
muscles.  It  then  ascends  towards  the  fore  part  of  the  inner  con- 
dyle, where  it  anastomoses  with  the  ramus  anastomoticus  (2455). 
It  is  of  small  size,  and  gives  twigs  to  the  pronator  teres,  flexor  carpi 
radialis  and  flexor  digitorum  sublimis  muscles,  the  periosteum  of 
the  humerus  and  the  integuments. 

2482.  In  the  fore-arm,  the  ulnar  artery  gives  off  branches 
which  are  distinguished  into  internal,  external,  and  anterior. 

2483.  Internal  Branches.  The  largest  and  most  constant  is 
the  Posterior.  Ulnar  Recurrent  Artery^  {Art.  recurrens  ulnaris 
posterior),  which  much  exceeds  the  anterior  in  size,  and  comes  off 
from  the  ulnar  artery  a  little  lower  than  it,  and  sometimes  along 
with  it.  It  descends  at  first  inwards,  behind  the  pronator  teres, 
flexor  carpi  radialis  and  flexor  digitorum  sublimis,  and  before  the 
flexor  digitorum  profundus.  It  then  ascends  behind  the  inner 
condyle,  between  that  eminence  and  the  olecranon,  beside  the  ul- 
nar nerve,  passes  between  the  two  origins  of  the  flexor  carpi  ulnaris 
(1159),  and  anastomoses  with  the  deep  humeral  (2451)  and  the 
ramus  anastomoticus  (2455) .  It  gives  oW  a  great  number  of  twigs 
which  are  distributed  to  the  flexor  muscles  of  the  fingers,  flexor 
carpi  ulnaris,  and  triceps  extensor  muscles,  to  the  ligaments  of  the 
elbow  joint,  and  to  the  ulnar  nerve  and  integuments. 

2484.  Nothing  can  be  less  regular  as  to  number  and  dispo- 
sition than  the  other  internal  branches.  One  of  them  however, 
which  is  somewhat  larger  than  the  rest,  separates  from  the  ulnar 
artery  at  its  lowest  part,  and  goes  to  unite  with  the  dorsal  artery 
of  the  carpus,  or  to  lose  itself  upon  the  corresponding  edge  of  the 
hand. 

2485.  External  Branches.  Very  numerous  and  small,  they 
almost  aU  throw  themselves  into  the  flexor  digitorum  sublimis  and 
flexor  carpi  ulnaris.  One  of  them  however  is  constant  in  its  occur- 
rence ;  it  follows  the  inferior  edge  of  the  pronator  quadratus,  and 
goes  to  communicate  with  a  similar  branch  of  the  radial  artery 
(2463). 

2486.  Anterior  Branches.  They  are  very  numerous,  and  are 
all  distributed  to  the  superficial  and  anterior  muscles  of  the  fore- 
arm. One  of  them  only,  which  is  longer  and  larger  than  the 
others,  and  sometimes  arises  from  the  interosseal  artery,  descends 
behind  the  median  nerve  as  far  as  the  lower  part  of  the  fore- arm, 
and  gives  off"  laterally  a  great  number  of  small  twigs  to  the  flexor 
digitorum  sublimis. 


OF  THE  INTEROSSEAL  ARTERY. 

2487-  The  Interosseal  Artery,  (Arteria  interossea),  comes 
from  the  posterior  part  of  the  ulnar,  a  little  beneath  the  bicipital 
tuberosity  of  the  radius,  and  is  always  of  considerable  size.  It  di- 
rects itself  horizontally  backwards,  and  almost  immediately  divides 
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into  two  branches  which  are  named  the  anterior  and  posterior  in- 
terosseal. 

2488.  Anterior  Interosseal  Artery.  It  descends  vertically  be- 
fore the  interosseous  ligament,  between  the  flexor  longus  poUicis 
and  flexor  digitorum  profundus  muscles,  which  conceal  it  by  their 
approximation.  Arrived  at  the  upper  edge  of  the  pronator  qua- 
dratus  muscle,  where  its  size  is  already  sensibly  diminished,  it 
passes  behind  it,  perforates  the  interosseous  ligament  near  the  in- 
ferior articulation  of  the  radius  and  ulna,  descends  in  the  groove 
which  lodges  the  tendons  of  the  extensor  digitorum  communis 
muscles,  passes  over  the  carpus,  and  then  divides,  anastomosing 
with  the  dorsal  artery  of  that  part. 

In  its  course,  the  anterior  interosseal  artery  gives  off  the  nutri- 
tious arteries  of  the  radius  and  ulna,  and  numerous  twigs,  which 
direct  themselves  transversely  or  descend  obliquely  in  the  flexor 
longus  pollicis  and  flexor  digitorum  sublimis.  Anteriorly  and  in- 
feriorly,  there  also  separate  from  it  some  twigs  for  the  pronator 
quadratus  muscle.  Those  which  come  ofl"  posteriorly  pass  through 
the  interosseous  ligament,  and  go  to  lose  themselves  in  the  pos- 
terior and  deep  muscles  of  the  fore-arm,  or  to  anastomose  with 
the  branches  of  the  posterior  interosseal  artery. 

2489.  Posterior  Interosseal  Artery.  It  passes  above  the  in- 
terosseous ligament,  and  appears  at  the  posterior  and  upper  part  of 
the  fore-arm,  under  the  anconeus  muscle,  where  it  divides  into  two 
branches  of  nearly  equal  size. 

1°.  One  of  these,  named  the  Interosseal  Recurrent  Artery, 
{Arteria  recurrens  interossea),  ascends  between  the  anconeus  and 
extensor  carpi  ulnaris  muscles,  as  far  as  the  back  part  of  the  outer 
condyle,  where  it  anastomoses  with  the  twigs  of  the  deep  humeral 
artery  (2451)  and  radial  recurrent  (2462).  It  distributes  its  divi- 
sions to  the  extensor  carpi  ulnaris,  anconeus  and  triceps  extensor 
muscles,  the  elbow-joint,  and  to  the  periosteum  of  the  humerus  and 
bones  of  the  fore-arm. 

2°.  The  other  branch,  or  Posterior  Interosseal  Artery,  pro- 
perly so  called,  descends  vertically  between  the  supinator  brevis 
and  extensor  ossis  metacarpi  polUcis  muscles,  and  afterwards  between 
the  two  layers  of  the  posterior  muscles  of  the  fore-arm,  as  far  as  the 
posterior  surface  of  the  carpus,  where  it  anastomoses  with  the  an- 
terior interosseal.  It  becomes  much  smaller  inferiorly,  and  gives 
a  great  number  of  ramifications  to  the  extensor  carpi  ulnaris,  ex- 
tensor proprius  minimi  digiti,  extensor  digitorum  communis,  exten- 
sores  carpi  radiales,  supinator  brevis,  extensor  ossis  metacarpi  pol- 
licis, extensor  primi  internodii  and  extensor  secundi  internodii  pol- 
licis, and  extensor  indicis.  One  of  its  twigs,  which  is  much  larger 
than  the  rest,  passes  between  the  extensor  ossis  metacarpi-  pollicis, 
and  extensor  primi  internodii  pollicis,  gains  the  inferior  extremity 
of  the  radius,  and  loses  itself  separately  at  the  posterior  and  ex- 
ternal part  of  the  carpus. 
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OF  THE  ULNAR  ARTERY  IN  THE  PALM  OF  THE  HAND. 

2490.  Superficial  Palmar  Arch,  {Arms  superficialis  voice). 
When  the  ulnar  artery  has  passed  the  pisiform  bone,  it  descends 
at  first  vertically  before  the  anterior  annular  ligament  of  the  wrist, 
then  bends  outwards  in  the  palm  of  the  hand,  to  form  this  arch^ 
of  which  the  convexity  is  directed  downwards.  Towards  the  up- 
per extremity  of  the  fourth  metacarpal  bone,  it  communicates  with 
a  branch  of  the  radial  artery. 

The  concavity  of  this  arch  gives  off  but  very  few  twigs,  which 
are  distributed  to  the  lumbricales  muscles  and  annular  ligament. 
But  its  convexity  generally  furnishes  four  larger  branches,  which 
are  called  the  Digital  Arteries. 

The  first  of  these  digital  arteries  descends  obliquely  inwards 
upon  the  muscles  of  the  Httle  finger,  to  which  it  gives  ramifica- 
tions, and  whose  direction  it  crosses  at  right  angles.  It  is  after- 
wards placed  upon  the  inner  edge  of  the  little  finger,  and  reaches 
as  far  as  its  extremity. 

The  other  three  branches  descend  in  the  interosseous  spaces  to 
the  heads  of  the  metacarpal  bones,  where  they  divide  each  into  two 
twigs,  thus,  the  second  divides  into  the  digito-radial  artery  of  the 
little  finger  and  the  digito-ulnar  of  the  ring-finger  ;  the  third  into 
the  digito-radial  of  the  ring-finger  and  the  digito-ulnar  of  the 
middle  finger;  KnA  ihe  fourth  into  the  digito-radial  of  the  mid- 
dle finger  and  digito-ulnar  of  the  forefinger.*  They  anastomose 
by  an  arch  with  each  other,  in  the  substance  of  the  pulp  of  the 
fingers,  and  give  off  in  their  course  a  great  number  of  twigs,  which 
are  distributed  to  the  tendons  and  sheaths  of  the  flexor  muscles, 
the  periosteum  of  the  phalanges,  the  ligaments  by  which  they  are 
united,  and  especially  to  the  integuments. 


OF  THE  ARTERIES  WHICH  ARISE   FROM  -THE  THORACIC  AORTA. 

2491.  They  are  distinguished  into  those  which  come  fi*om  its 
anterior  part  and  those  which  issue  from  its  sides. 


Branches  which  the  Thoracic  Aorta" gives  off  Anteriorly. 

2492.  Of  the  Bronchial  Arteries  (Art.  bronchiales).  There  are 
commonly  two,  a  right  and  a  left.  The  right  arises  from  the  aorta 
itself,  or,  which  is  more  common,  from  the  first  intercostal  artery. 

*  There  is  sometimes  another  artery  which  divides  into  a  digito-radial  branch  for 
the  forefinger,  and  a  digito-ulnar  for  the  thumb.' 
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Sometimes  it  is  the  internal  mammary  artery  that  furnishes  it.  At 
its  commencement,  it  throws  some  twigs  over  the  oesophagus.  It 
then  advances  in  a  tortuous  manner  along  the  posterior  part  of 
the  bronchus  of  its  side,  and  sends  some  sUght  ramifications  over 
the  pleura,  pericardium,  and  bronchial  lymphatic  ganglia. 

2493.  The  left  bronchial  artery  arises  from  the  aorta,  at  the 
same  level  as  the  right,  gives  small  twigs  to  the  same  parts,  pro- 
ceeds behind  the  left  bronchus,  and  arrives  at  the  corresponding 
lung. 

2494.  Frequently  the  two  bronchial  arteries  come  from  the  com- 
mon trunk.  Sometimes  there  are  four  of  them,  two  for  the  right 
lung  and  two  for  the  left.  They  present  a  multitude  of  variations  ; 
but  in  all  cases  when  they  have  arrived  at  the  entrance  of  the 
bronchi  into  the  lungs,  the  right  commonly  separates  into  five 
twigs,  and  the  left  into  four.  These  twigs  plunge  into  the  paren- 
chyma of  the  organ,  along  with  those  of  the  bronchi,  and  sub- 
divide precisely  like  them,  in  such  a  manner,  however,  that  each 
bronchial  twig  is  accompanied  by  two  or  three  very  flexuous  arterial 
twigs,  frequently  anastomosing  together.  There  results  a  very 
fine  net-work,  which  is  especially  distributed  to  the  bronchi,  al- 
though some  ramifications  also  go  to  the  parenchyma  of  the  lung, 
and  the  walls  of  the  pulmonary  arteries  and  veins. 

The  bronchial  arteries  communicate  with  the  other  vessels  which 
enter  into  the  composition  of  the  lungs.. 

2495.  Of  the  (Esophageal  Arteries.  Their  number  varies  from 
two  to  five  or  six,  and  their  size  equals  that  of  the  bronchial.  They 
arise  from  the  fore  part  of  the  aorta,  and  give  off  at  first  some 
twigs  to  the  pleurse,  to  the  walls  of  the  aorta  and  thoracic  duct,  and 
to  the  cellular  tissue  of  the  posterior  mediastinum.  Almost  im- 
mediately after  their  commencement,  they  bend  to  the  right  and 
downwards,  and  ramify  in  the  substance  of  the  walls  of  the  oeso- 
phagus. The  lowest  anastomoses  with  branches  of  the  coronary 
artery  of  the  stomach. 

2496.  Of  the  Posterior  Mediastinal  Arteries.  They  are  ex- 
tremely numerous  and  very  slender.  They  come  from  the  fore 
part  of  the  aorta,  and  from  the  oesophageal  and  intercostal  arteries, 
and  are  distributed  to  the  cellular  tissue  of  the  posterior  mediasti- 
num and  to  the  walls  of  the  aorta :  some  of  them  anastomose  by  an 
arch  with  the  thymic  twigs  of  the  internal  mammary  artery. 


Branches  which  the  Thoracic  Aorta  gives  off  laterally. 

OF  THE  AORTIC  INTERCOSTAL  ARTEBIES. 

2497-  Their  number  is  commonly  nine,  but  sometimes  eight  or 
ten  on  each  side,  according  to  that  of  the  intercostal  spaces  to 
which  the  superior  intercostal  artery  gives  twigs  (2417)-  They 
arise  from  the  lateral  and  posterior  part  of  the  aorta  at  a  sUghtly 
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acute  angle,  and  immediately  ascend  obliquely  outwards,  before 
the  vertebral  column.  This  inclination  upwards  is  always  much 
greater  in  the  upper  than  in  the  lower  intercostals. 

2498.  The  right  intercostal  arteries  are  longer  than  the  left  by 
the  whole  breadth  of  the  oesophagus,  under  which  they  pass ;  in 
other  respects,  however,  they  are  precisely  the  same  on  both  sides. 
The  first  are  lodged  in  the  groove  which  each  body  of  the  vertebrae 
presents  as  far  as  the  articulation  of  the  rib  with  the  spine,  and  are 
covered  by  the  oesophagus  and  vena  azygos,  the  direction  of  which 
they  cross.  The  second  are  in  relation  with  the  vertebrae  only  in  a 
much  smaller  space,  and  are  only  covered,  in  this  first  part  of  their 
course,  by  the  pleura  and  thoracic  ganglia. 

2499.  Near  the  articulations  of  the  vertebrae  with  the  ribs,  on 
entering  the  space  to  which  it  is  to  belong,  each  intercostal  artery 
divides  into  two  branches. 

2500.  Dorsal  Branch.  It  directs  itself  backwards  between  the 
transverse  processes  of  the  corresponding  vertebra,  internally  of 
the  anterior  costo-trans verse  ligament.  It  furnishes  at  first  some 
small  twigs  to  the  periosteum  of  the  vertebrae,  together  with  small 
branches  which  anastomose  by  an  arch,  upwards  and  downwards, 
with  the  nearest  intercostals.  Then,  through  the  intervertebral 
hole  it  sends  off  another  twig  which  is  distributed  to  the  spinal 
marrow  and  its  envelopes.  Lastly,  it  traverses  the  fleshy  bundles 
of  the  multifidus  spinas  muscle,  descends  between  it  and  the  lon- 
gissimus  dorsi,  and  loses  itself  in  the  latter  and  sacro-lumbalis 
muscle,  sending  some  twigs  to  the  skin. 

2501.  Intercostal  Branch  properly  so  called.  This,  which  is 
much  larger  than  the  preceding,  may  he  considered  as  the  continu- 
ation of  the  artery  itself.  It  proceeds,  winding  a  little,  to  the  mid- 
dle of  the  intercostal  space,  between  the  pleura  and  external  inter- 
costal muscles,  and  in  the  midst  of  much  adipose  cellular  tissue. 
Immediately  after,  it  divides  into  two  twigs  which  enter  between 
the  two  planes  of  the  intercostal  muscles. 

2502.  Inferior  Twig.  It  is  rather  of  small  size,  and  follows  at 
first  for  some  time  the  upper  edge  of  the  rib  which  is  beneath,  and 
then  directs  itself  upon  its  outer  surface  to  subdivide  in  the  perios- 
teum. 

2503.  Superior  Twig.  It  is  much  larger,  and  runs  along  the 
lower  edge  of  the  rib  which  is  above,  situated  in  the  groove  which 
that  edge  presents  (86).  Towards  the  anterior  third  of  the  rib,  it 
leaves  that  groove  and  the  bone,  and  directs  itself  to  the  middle  of 
the  intercostal  space.  There,  as  in  the  rest  of  its  course,  it  gives 
numerous  twigs  to  the  intercostal  muscles,  the  periosteum  of  the 
ribs  and  the  pleura.  Some  of  them  pass  to  the  superficial  muscles 
on  the  outside  of  the  thorax,  while  others  anastomose  with  the  di- 
visions of  the  inferior  twig.  Lastly,  the  branch  itself  terminates 
towards  the  fore  part  of  the  thorax,  by  anastomosing  with  the 
branches  of  the  internal  mammary  artery  (2414),  if  it  belongs  to 
one  of  the  intervals  which  separate  the  true  ribs ;  if,  on  the  con- 
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trary,  it  occurs  in  the  region  of  the  false  ribs,  it  disperses  itself  in 
the  muscles  of  the  abdomen,  where  it  anastomoses  with  ramifica- 
tions of  the  internal  mammary,  epigastric,  and  circumflex  iliac  ar- 
teries. 

2504.  The  last  intercostal  artery  is  concealed  at  its  origin  by  the 
corresponding  crus  of  the  diaphragm,  which  receives  some  twigs 
from  it.  After  giving  off  its  dorsal  branch,  it  continues  its  course 
along  the  inferior  edge  of  the  rib  which  is  above,  and  arriving  at 
its  middle  part,  divides  into  two  or  three  branches.  One  of  them 
passes  transversely  into  the  abdominal  muscles  ;  the  others  descend 
vertically,  between  the  two  oblique  muscles  of  the  abdomen,  as  far 
as  the  iliac  crest,  where  they  anastomose  with  the  lumbar  arteries, 
©r  with  the  circumflex  iliac  artery. 

OF  THE  ARTERIES  WHICH  ARISE  FROM  THE  ABDOMINAL  AORTA. 

2505.  They  are  distinguished  into  anterior,  lateral,  and  inferior. 
Branches  given  off  anteriorly  by  the  Abdominal  Aorta. 

OF  THE  INFERIOR  PHRENIC  ARTERIES. 

2506.  Of  the  Right  Phrenic  Artery.  It  generally  comes  off 
from  the  aorta  by  itself,  sometimes  along  with  the  left.  It  also 
occasionally  comes  from  the  coeliac  artery.  In  the  first  case,  it 
has  its  origin  immediately  beneath  the  interlacing  of  the  fleshy 
fibres  which  go  from  one  crus  of  the  diaphragm  to  that  of  the  op- 
posite side.  It  immediately  ascends  a  little  outwards,  along  the 
free  edge  of  the  right  crus  of  that  muscle,  to  which  it  gives  several 
twigs,  as  well  as  to  the  supra-renal  capsule,  the  pancreas  and  the 
liver.     It  then  divides  into  two  branches. 

2507-  Anterior  Branch.  It  gives  off  at  its  commencement  a 
transverse  twig,  which  unites  before  the  oesophagus  with  a  similar 
twig  of  the  left  phrenic  artery.  It  then  traverses  the  adhesion  of 
the  liver  to  the  diaphragm,  gains  the  neighbourhood  of  the  vena 
cava  inferior,  sends  several  ramifications  to  the  pericardium, 
through  the  diaphragm,  and  separates  into  a  great  number  of  se-, 
condary  branches  which  lose  themselves  in  that  muscle,  communi- 
cating with  the  corresponding  superior  phrenic.  Others  pene- 
trate into  the  posterior  part  of  the  liver.  One  of  them,  which 
seems  to  be  the  continuation  of  the  original  trunk,  turns  over  the 
central  aponeurosis,  and  anastomoses  with  the  left  phrenic. 

2508.  External  Branch.  Directed  transversely  outwards,  above 
the  liver,  behind  the  right  lobe  of  the  aponeurosis  of  the  dia- 
phragm, it  terminates  in  the  digitations  by  which  the  diaphragm 
is  attached  to  the  ribs.  It  furnishes  two  or  three  twigs  to  the  su- 
pra-renal capsule  (superior  capsular  arteries),  and,  by  those  which 
are  diffused  in  the  muscle,  it  anastomoses  with  the  other  branch, 
and  with  the  inferior  intercostal  and  lumbar  arteries. 
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2509.  Of  the  Left  Phrenic  Artery.  Arising  at  the  same  point 
as  the  preceding,  it  ascends  outwards,  before  the  left  pillar  of  the 
diaphragm,  to  which  it  furnishes  some  twigs.  It  also  sends  one 
of  somewhat  larger  size  over  the  oesophagus,  which  ascends  upon 
that  canal  into  the  thorax,  and  communicates  with  one  of  the  oeso- 
phageal arteries.  It  also  gives  three  or  four  small  branches  to  the 
left  supra-renal  capsule,  and  reaches  the  aponeurosis  of  the  dia- 
phragm, where  it  divides  into  two  branches,  above  the  oesophageal 
aperture  of  the  diaphragm. 

2510.  Anterior  Branch.  Directed  obliquely  from  behind  for- 
wards, it  gains  the  anterior  region  of  the  muscle,  after  giving  off 
a  twig  which  anastomoses  with  the  opposite  artery  at  the  fore  part 
of  the  oesophagus  (2507).  ^"^  ^^e  diaphragm  itself,  it  separates 
into  a  great  number  of  secondary  branches,  one  of  which  directs 
itself  to  the  right,  and  communicates,  as  we  have  said,  behind  the 
aponeurosis  of  the  diaphragm,  with  the  opposite  artery ;  the  others 
are  distributed  precisely  as  on  the  right  side. 

2511.  External  Branch.  It  is  larger.  Directed  transversely 
behind  the  left  lobe  of  the  phrenic  aponeurosis,  it  ramifies  in  the 
fleshy  fibres  of  the  muscle,  and  anastomoses  with  the  anterior 
branch,  the  last  intercostal  and  the  lumbar  arteries.  Some  of  its 
ramifications  go  to  the  spleen. 


OF  THE  GffiLIAC*  ARTERY. 

2512.  The  Cceliac  Artery  (Art.  coeliaca),  is  the  shortest  of  the 
arteries  which  the  abdominal  aorta  furnishes.  It  comes  off  at  a 
right  angle,  between  the  crura  of  the  diaphragm,  opposite  the 
union  of  the  last  vertebra  of  the  back  with  the  first  of  the  loins. 
It  is  directed  horizontally  forwards  and  to  the  right,  in  the  poste- 
rior separation  of  the  two  laminae  of  the  hepato-gastric  omentum. 
It  corresponds,  above,  to  the  left  side  of  the  small  lobe  of  the  liver ; 
below,  to  the  upper  edge  of  the  pancreas,  on  which  it  rests  ;  to  the 
left,  to  the  cardia ;  to  the  right,  to  a  pretty  considerable  space 
which  separates  it  from  the  pylorus. 

2513.  This  artery  sometimes  furnishes  the  capsular  or  the  infe- 
rior phrenic.  But  it  always  separates  after  a  course  of  about  half 
an  inch,  into  three  branches  of  unequal  size,  which  are  named 
the  coronary  artery  of  the  stomach,  the  hepatic  artery,  and  the 
splenic  artery. 

*  K«a/«,  venter,  veniricitltis. 
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OF  THE  CORONARY  ARTERY  OF  THE  STOMACH. 

(Art.  Coronaria  ventriculL) 

2514.  This  is  the  smallest  of  the  three  which  arise  from  the 
cceliac  trunk.  It  directs  itself  upwards,  forwards,  and  to  the  left, 
approaching  the  cardia,  over  the  right  side  of  which  it  bends  down- 
wards to  follow  the  small  curve  of  the  stomach,  to  near  the  pylo- 
rus, where  it  anastomoses  with  the  pyloric  artery.  In  this  second 
part  of  its  course,  it  occupies  the  interval  which  the  two  laminae  of 
the  hepato-gastric  omentum  leave  between  them,  when  they  are  re- 
flected over  the  stomach  (2158).  The  branches  which  it  gives 
off  may  be  distinguished  into  oesophageal  and  gastric. 

2515.  (Esophageal  Branches.  They  vary  in  number,  and  are 
either  vertical  or  transverse.  Frequently  there  is  only  one  of  the 
former.  Arising  from  the  bend  which  the  artery  forms  near  the 
cardia,  it  ascends  upon  the  oesophagus,  which  it  follows  to  a  consi- 
derable distance  in  the  posterior  mediastinum,  and  is  distributed 
to  its  walls  by  a  great  number  of  flexuous  twigs,  which  anastomose 
with  the  aortic  oesophageal  arteries  (2495).  If  there  be  two  or  a 
greater  number,  they  follow  precisely  the  same  course. 

The  transverse  branches  surround  the  cardia  in  a  semicircular 
manner.  Some  of  them  subdivide  on  the  widest  part  of  the  oeso- 
phagus ;  the  others  extend  as  far  as  the  great  cul-de-sac  of  the 
stomach,  and  there  anastomose  with  the  vasa  brevia. 

2516.  Gastric  Branches.  They  come  off  along  the  small  curva- 
ture of  the  stomach,  and  pass  over  the  two  surfaces  of  that  viscus. 
Their  number  is  irregular,  and  their  size  very  variable.  They  se- 
parate into  a  great  quantity  of  flexuous  twigs,  which  ramify  between 
the  muscular  and  mucous  coats  of  the  stomach,  and  anastomose 
with  each  other,  and  with  the  two  gastro-epiploic  arteries. 

2517-  In  many  subjects,  the  coronary  artery  of  the  stomach 
sends  a  very  considerable  branch  to  the  liver. 

OF  THE  HEPATIC  ARTERY. 

(Arteria  hepatica). 

2518.  Much  larger  than  the  preceding,  it  directs  itself  trans- 
versely to  the  right  and  forwards  under  the  small  lobe  of  the  liver 
to  near  the  pylorus,  whence  it  slightly  ascends  towards  the  neck  of 
the  gall-bladder,  and  the  transverse  fissure  of  the  liver.  In  this 
course  it  furnishes  only  two  branches,  the  pyloric  and  right  gastro- 
epiploic. 

2519.  Pyloric  Artery  (Art.  pylorica.)  It  arises  from  the  an- 
terior part  of  the  hepatic,  on  the  right  side  of  the  pylorus,  whence 
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it  ascends,  from  right  to  left,  along  the  small  curvature  of  the 
stomach,  to  anastomose  with  the  termination  of  the  coronary  ar- 
tery of  the  stomach  (2514),  after  a  course  of  greater  or  less  length. 
It  gives  to  the  two  surfaces  of  the  stomach  and  to  the  pylorus 
twigs,  which  inosculate  with  those  of  the  right  gastro-epiploic 
artery. 

2520.  Right  Gastro-epiploic  Artery  (Art.  gastro-epiploica  deoo- 
tra).  It  arises,  to  the  right  of  the  pylorus  and  beneath  it,  from 
the  lower  part  of  the  hepatic.  Its  size  is  considerable.  It  de- 
scends at  first  vertically  behind  the  stomach  as  far  as  its  great 
curvature,  applied  posteriorly  upon  the  second  portion  of  the  duo- 
denum, and  covered  to  the  left  by  the  pancreas.  It  then  proceeds 
from  right  to  left  along  the  great  curvature  of  the  stomach,  be- 
tween the  layers  of  the  anterior  lamina  of  the  great  omentum,  as 
far  as  the  middle  part  of  that  curvature,  where  it  inosculates  with 
the  left  gastro-epiploic  artery. 

In  its  vertical  portion,  this  artery  gives  off  twigs  of  indetermi- 
nate number,  and  inconsiderable  size,  {Art.  pancreatico-duodena- 
les),  which  are  distributed  to  the  walls  of  the  duodenum,  and  the 
posterior  surface  of  the  pancreas. 

In  its  horizontal  portion,  along  the  great  curvature  of  the 
stomach,  it  gives  off,  superiorly,  numerous  twigs,  which  ascend  in 
a  flexuous  manner  over  the  two  surfaces  of  that  viscus,  and  anas- 
tomose with  those  of  the  pyloric  artery  and  coronary  artery  of  the 
stomach.  Inferiorly,  it  sends  off  some  which  descend  vertically 
between  the  laminre  of  the  great  omentum,  and  gain,  by  being 
reflected  in  the  posterior  lamina,  the  edge  of  the  arch  of  the  colon, 
where  they  inosculate  with  the  colic  arteries. 

2521.  When  the  hepatic  artery  has  furnished  these  two  arteries, 
it  ascends,  before  the  vena  portse,  and  on  the  left  of  the  hepatic 
duct,  to  the  right  side  of  the  lobulus  Spigelii  of  the  liver,  and  in 
the  transverse  fissure  of  the  liver  divides  into  two  considerable 
branches,  a  right  and  a  left. 

2522.  Right  Branch  (Art.  Hepatica  Dewtrd),  Directed  up- 
wards and  outwards,  it  crosses  the  direction  of  the  hepatic  duct, 
beyond  which  it  furnishes  the  Cystic  Artery  (Art  Cystica),  which 
gains  the  neck  of  the  gall-bladder,  and  spreads  out  in  the  lower 
part  of  the  walls  of  that  reservoir,  where  it  winds  for  some  time 
between  the  serous  and  mucous  membranes  of  which  it  is  com- 
posed. The  cystic  artery,  moreover,  sends  a  very  considerable 
twig  between  the  liver  and  gall-bladder,  to  be  distributed  in  the 
substance  of  both. 

After  the  origin  of  the  cystic  artery,  the  right  branch  of  the 
hepatic  artery  dives  into  the  transverse  fissure  of  the  liver,  and 
loses  itself  by  ramifying  in  its  right  lobe. 

2523.  Left  Branch  (Art.  Hepatica  Sinistra).  Proceeding 
obliquely  upwards  and  inwards,  it  enters  the  transverse  fissure  and 
loses  itself  in  the  left  lobe  and  in  the  lobulus  Spigelii  of  the  liver, 
accompanying,  like  the  preceding,  the  divisions  of  the  vena  porta?. 


rm 


OF  THE  SPLENIC  ARTERY.  4  JOS 

OF  THE  SPLENIC  ARTERY. 

(Arteria  Splenica.) 

2524.  In  tlie  adult  it  is  larger  than  the  hepatic,  the  reverse  of 
which  is  observed  in  the  child.  At  its  commencement,  it  passes 
from  right  to  left  in  a  very  tortuous  manner  along  the  upper  part 
of  the  pancreas  which  lodges  it  in  a  particular  groove.  It  thus 
arrives  at  the  fissure  of  the  spleen,  after  furnishing  several  branches, 
which  are  the  following. 

.  2525.  Pancreatic  Branches  {Art.  Pancrcaticce  Mediae  et  Sinis- 
trcB).  They  come  off,  in  irregular  number,  from  the  lower  part 
of  the  splenic  artery,  dive  perpendicularly  into  the  substance  of 
the  pancreas,  and  there  subdivide,  to  be  united  with  the  twigs  of 
pancreatic  artery  furnished  by  the  right  gastro-epiploic  (2520). 
.  2526.  Left  Gastro-epiploic  Branch  {Art.  Gastro-epiploica  Si- 
nistra^. It  arises  from  the  trunk  of  the  splenic  artery,  or  only 
from  one  of  the  branches  by  which  it  terminates.  Its  size  is  gener- 
ally equal  to  that  of  the  right  gastro-epiploic  ;  but  it  is  frequently 
much  larger,  so  as  to  appear  to  form  the  true  continuation  of  the 
artery  which  gives  rise  to  it,  having  its  direction  changed.  It 
ascends  at  first  a  little  to  the  left  towards  the  great  extremity  of 
the  stomach,  is  concealed  for  some  time  by  it,  and  then  descends 
along  the  great  curvature.  At  its  commencement,  it  sends  some 
ramifications  into  the  pancreas ;  but  along  the  great  curvature,  it 
sends  upwards,  over  the  two  surfaces  of  the  stomach,  and  down- 
wards, into  the  great  omentum,  twigs  of  larger  size,  which  are  dis- 
tributed precisely  in  the  same  manner  as  those  of  the  right  gastro- 
epiploic artery,  with  which  it  anastomoses  toward  the  middle  of  the 
great  curvature  (2520.) 

2527.  At  some  distance  from  the  fissure  of  the  spleen,  the  ar- 
tery divides  into  two  or  three  branches,  which  subdivide  into  seven 
or  eight  twigs,  which  diverge  from  each  other,  before  entering  the 
inner  surface  of  the  spleen.  They  penetrate  into  that  viscus  by  so 
many  separate  apertures  which  are  observed  along  its  fissure,  pre- 
sently subdivide  to  infinity,  anastomosing  with  each  other  by 
arches,  and  seem  in  a  great  measure  to  constitute  the  proper  tissue 
of  the  organ. 

2528.  Vasa  Brevia.  These  are  pretty  large  but  very  short  twigs, 
which  come  from  the  terminating  branches  of  the  splenic  artery  be- 
fore their  entrance  into  the  spleen,  and  immediately  pass  to  the  large 
extremity  of  the  stomach,  near  the  cardia,  where  they  expand 
over  the  two  surfaces  of  that  organ,  anastomosing  with  the  trans- 
yerse  oesophageal  twigs  of  the  coronary  artery  (2515).  In  this 
manner,  they  serve  to  complete  the  arterial  circle  which  envelopes 
the  cardia. 
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OF  THE  SUPERIOE  MESENTERIC  ARTERY. 

(Art.  mesaraica  superior). 

2529.  It  arises  from  the  anterior  and  right  side  of  the  aorta, 
very  little  below  the  coeliac,  which  it  almost  equals  in  size,  but 
greatly  exceeds  in  length.  It  immediately  ascends  a  little  to  the 
left  and  forwards,  behind  the  pancreas  and  before  the  third  portion 
of  the  duodenum,  and  passing  behind  the  left  part  of  the  trans- 
verse mesocolon,  goes  to  the  upper  extremity  of  the  mesentery,  be- 
tween the  tw^o  folds  of  which  it  enters,  directing  itself  downwards 
and  to  the  ri^St,  and  describing  a  very  elongated  curve,  the  con- 
vexity of  which  is  turned  to  the  left  and  forwards,  and  approaches 
so  much  nearer  the  intestine  the  lower  it  is  examined.  Towards 
the  end  of  the  ileum,  the  superior  mesenteric  artery,  now  become 
very  slender,  anastomoses  with  the  inferior  branch  of  the  inferior 
right  colic  artery. 

2530.  Near  its  origin,  it  gives  oif  some  very  small  branches, 
which  go  to  the  duodenum  and  pancreas,  and  communicate  with 
twigs  of  the  splenic  and  hepatic  arteries.  But,  in  the  mesentery, 
it  furnishes  a  great  many  large  branches,  which  may  be  distin- 
guished into  those  which  arise  from  its  concavity,  and  those  from 
its  convexity. 


Branches  which  the  Superior  Mesenteric  Artery  gives  off  from  its 

concavity. 

RIGHT  COLIC  ARTERIES. 

2531.  Superior  Right  Colic  Artery  {Art.  colica  media.  It 
arises  from  the  right  and  somewhat  anterior  part  of  the  superior 
mesenteric  artery,  when  the  latter  passes  the  transverse  mesocolon. 
It  immediately  proceeds  from  behind  forwards,  between  the  two 
lamina  of  that  replication,  and  runs  horizontally  to  near  the  middle 
part  of  the  arch  of  the  colon.  There,  it  divides  into  two  branches, 
which  separate  from  each  other  to  right  and  left,  forming  a  more 
or  less  open  angle.  The  right  branch  runs  along  the  right  part  of 
the  arch  of  the  colon,  and  presently  anastomoses  with  a  twig  of  the 
middle  right  colic  artery.  The  left  follows  the  corresponding  part 
of  the  same  intestine,  and  in  the  lumbar  region  inosculates  with 
the  ascending  branch  of  the  superior  left  colic  artery. 

2532.  Middle  Right  Colic  Artery  {Art.  colica  deootra).  It 
arises  a  little  beneath  the  preceding,  which  sometimes  furnishes  it, 
and  directs  itself  obliquely  to  the  right,  forwards  and  a  little  up- 
wards in  the  mesocolon.     On  arriving  near  the  upper  part  of  the 
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right  lumbar  colon,  it  divides,  like  the  preceding  into  two  branches, 
one  of  which  bends  to  the  left  and  inosculates  with  the  right 
branch  of  the  superior  colic  artery  (2531),  while  the  other  descends 
to  unite  with  the  ascending  twig  of  the  inferior  right  colic. 

2533.  Inferior  Rigid  Colic  Artery  {Art.  ileo-colica).  It  is  a 
little  larger  than  the  preceding,  very  near  which  it  is  found  at  its 
commencement.  Directed  transversely  to  the  right  in  the  meso- 
colon, it  divides,  near  the  ccecum,  into  three  branches.  The  first 
bends  from  beneath  upwards,  and  communicates  with  the  descend- 
ing branch  of  the  middle  right  colic  artery.  The  second  descends 
in  the  mesentery,  and  unites  with  the  extremity  of  the  superior 
mesenteric  artery  itself  (2529)-  The  third  is  transverse,  and 
arises  from  the  angle  of  the  other  two  ;  it  gains  the  posterior  part 
of  the  colon  and  coecum,  when  these  two  intestines  communicate. 
From,  thence  it  sends  a  small  twig,  into  the  peritoneal  fold  of  the 
vermiform  appendage,  which,  in  descending,  forms  a  small  arch, 
from  the  convexity  of  which  proceed  parallel  ramifications  to  the 
walls  of  the  appendage.  It  then  separates  into  two  branches,  of 
which  one  ascends  behind  the  colon,  while  the  other  descends  be- 
hind the  coecum.  Both  divide  into  a  multitude  of  small  twigs 
which  belong  to  the  walls  of  these  intestines. 

2534.  In  anastomosing  with  each  other,  as  we  have  pointed  out, 
the  right  colic  arteries  form  distinct  arches,  whose  convexity  is 
turned  towards  the  intestine.  These  arches  give  off  no  twigs  by 
their  concavity,  but  by  their  convexity  they  send  off  a  very  great 
number.  These,  for  the  most  part,  on  leaving  the  arches,  direct 
themselves  parallel  to  each  other  as  far  as  the  colon ;  but  several 
of  them,  following  an  oblique  direction,  meet  and  anastomose  so  as 
to  constitute  areolae  of  various  forms,  whence  arise  other  secondary 
twigs  which  go  directly  to  the  intestine.  When  they  have  all  ar- 
rived there,  they  subdivide,  upon  its  two  surfaces,  into  slender 
twigs  which  dive  beneath  the  serous  coat,  and  form  a  very  fine  net- 
work in  the  other  coats.  Those  which  belong  to  the  coecum  are 
much  closer  and  more  numerous  than  those  of  the  colon. 

Branches  which  arise  from  the  convexity  of  the  superior  Mesen- 
teric Artery. 

2535.  Their  number  is  very  variable,  but  commonly  extends 
from  fifteen  to  twenty.  Their  volume  and  length  diminish  from 
the  upper  towards  the  lower,  which  are  mere  twigs.  They  all 
direct  themselves  more  or  less  obliquely  downwards  and  to  the 
left  between  the  two  laminae  of  the  mesentery,  towards  the  small 
intestine,  for  which  they  are  destined,  as  well  as  for  the  lov/er  third 
of  the  duodenum.  At  the  end  of  a  rather  short  course,  each  of 
them  divides  into  two  twigs  which  separate  from  each  other,  and  unite 
by  arches  with  those  of  the  neighbouring  branches.    From  the  cour 
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vexity  of  these  primary  arches,  there  arise  other  smaller  twiggy 
which  presently  divide  in  the  same  manner,  and  constitute  second- 
ary arches  by  new  anastomoses  similar  to  the  first.  These  second 
arches  in  like  manner  give  rise  to  other  twigs  which  form  third 
arches  ;  and  from  these  again  come  oif  others  of  a  fourth  order, 
which  themselves  produce  a  fifth,  quite  close  to  the  intestine. 

2536.  All  these  twigs  thus  constitute  in  the  mesentery  a  kind  of 
net-work,  of  which  the  very  numerous  areolae  vary  in  their  form 
and  size.  These  areolae  are  themselves  traversed  by  very  delicate 
twigs  which  go  from  one  branch  to  another,  and  which  by  the  way 
give  ramifications  to  the  mesentery  and  its  lyraphatic  ganglia. 

2537.  Near  the  edge  of  the  small  intestines,  in  the  place  where 
the  two  laminse  of  the  mesentery  leave  a  triangidar  interval  be- 
tween them,  the  vascular  net-work,  which  we  have  described,  ab- 
ruptly ceases,  and  furnishes  a  great  number  of  small  parallel  twigs, 
which  proceed  directly  over  the  two  surfaces  of  the  intestine,  and 
pass  into  the  cellular  tissue  between  the  mucous  and  muscular 
coats,  where  they  ramify  and  subdivide  to  infinity,  taking  the  ap- 
pearance of  small  shrubs.  When  they  have  arrived  at  the  convex 
edge  of  the  intestine,  those  of  one  side  anastomose  with  those  of  the 
opposite  side,  in  such  a  manner  as  to  represent  rings. 

2538.  The  capillary  ramifications,  which  the  mucous  membrane 
receives  from  all  these  branches,  form  at  its  surface  a  net-work  of 
the  greatest  delicacy,  which  spreads  out  in  the  valvulae  conniventes 
and  in  the  villosities  which  it  presents. 


OF  THE  INFERIOR  MESENTERIC  ARTERY. 

{Arteria  mesaraica  inferior.) 

2539.  Somewhat  smaller  than  the  superior,  it  arises  much  lower 
from  the  anterior  and  left  part  of  the  aorta,  at  the  distance  of  an 
inch  and  a  half  from  its  termination.  It  descends  at  first  a  little 
to  the  left,  behind  the  lamina  of  the  peritoneum,  which  goes  to 
form  the  corresponding  lamina  of  the  mesentery,  then,  bending 
to  the  right,  it  enters  into  the  substance  of  the  iliac  mesocolon 
(2196),  forming  a  much  less  extended  curve  than  that  of  the  su- 
perior mesenteric  artery,  and  whose  convexity  also  looks  to  the  left. 
Arrived  at  the  brim  of  the  pelvis,  it  prolongs  itself  into  the  poste- 
rior separation  of  the  mesorectum,  and  reaches  near  to  the  anus. 

2540.  The  concavity  of  the  curve  formed  by  the  inferior  mesen- 
teric artery  produces  no  branch,  but  there  issue  a  great  number 
from  its  convexity.  Of  these  the  three  principal  branches  have 
received  the  name  of  Left  Colic  Arteries. 

2541.  Superior  Left  Colic  Artery^  {Art.  colica  sinistra  supe7'ior.) 
It  is  the  largest  of  the  three,  and  comes  off  opposite  the  bifurcation 
of  the  aorta.  Directed  almost  transversely  to  the  left,  it  arrives 
near  the  lumbar  colon  of  the  same  side,  and  there  separates  into 
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two  branches,  one  of  which  ascends  as  far  as  the  arch  of  the  colon, 
and  anastomoses  with  the  left  branch  of  the  superior  right  colic 
artery  (2531),  while  the  other  descends  in  the  iliac  mesocolon, 
and  there  inosculates  with  the  ascending  branch  of  the  middle  left 
cohc  artery. 

2542.  Middle  Left  Colic  Artery^  [Art.  colica  sinistra  media.) 
It  often  arises  from  the  preceding,  and  is  sometimes  wanting.  It 
directs  itself  towards  the  first  curve  of  the  sigmoid  flexure  of  the 
colon,  and  there  divides  into  two  branches,  one  of  which  ascends 
to  form  an  arch  with  the  descending  branch  of  the  superior  left 
colic  artery,  while  the  other  unites  with  one  of  the  branches  of  the 
inferior  left  colic. 

2543.  Inferior  Left  Colic  Artery,  (Art.  colica  sinistra  inferior.) 
It  directs  itself  towards  the  middle  part  of  the  sigmoid  flexure  of 
the  colon,  and  also  separates  into  two  branches.  The  upper  as- 
cends to  form  an  arch  with  the  preceding.  The  lower  descends  to 
unite  with  one  of  the  twigs  furnished  in  the  meso-rectum  by  the 
inferior  mesenteric  artery. 

2544.  These  left  colic  arteries,  on  arriving  at  the  intestine,  ex- 
hibit precisely  the  same  arrangement  as  those  of  the  right  side 
(2534)  ;  that  is  to  say,  after  forming  arches  to  which  succeed  some 
areolae,  they  send,  over  the  two  surfaces  of  the  colon,  twigs  at  first 
parallel,  and  afterwards  divided  a  great  number  of  times. 

2545.  After  furnishing  the  three  left  colic  arteries,  the  inferior 
mesenteric  gives  off  some  small,  and  in  all  respects  very  irregular 
arteries,  and  presently  after  divides  into  two  branches,  which  de- 
scend along  the  posterior  surface  of  the  rectum,  and  which  are 
called  the  Superior  Haemorrholdal  Arteries,  (Art.  htBmorrhoidales 
superior es  seu  internee).  These  two  arteries,  from  being  at  first 
superficial,  soon  after  conceal  themselves  in  the  layer  of  longitu- 
dinal fleshy  fibres  of  the  intestine,  progressively  diminish  in  size, 
and  end  by  very  minute  twigs,  after  giving  off"  laterally  a  great 
number  which  embrace  from  behind  forwards  the  circumference  of 
the  rectum,  and  anastomose  on  its  fore  part  with  each  other  and 
with  the  middle  and  inferior  haemorrhoidal  arteries.  Some  of  them 
leave  the  rectum  upon  its  sides,  and  go  to  communicate  with  the 
lateral  sacral  arteries. 


Branches  which  are  given  off  laterally  by  the  Abdominal  Aorta. 

OF  THE  MIDDLE  CAPSULAR  ARTERIES. 

[Art.  capsular  es  medice.) 

2546.  These  arteries,  which  are  two  in  number,  one  on  each  side, 
are  called  middle,  to  distinguish  them  from  those  which  the  phrenic 
above,  and  the  renal  below,  send   to  the   supra-renal  capsules. 
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Their  size  is  very  inconsiderable,  and  they  come  off  from  the  late- 
ral parts  of  the  aorta  a  little  above  the  renal  arteries.  Sometimes 
they  are  produced  by  the  coeliac  trunk.  Directed  transversely 
over  the  sides  of  the  vertebral  column,  they  gain  the  anterior  edge 
of  the  capsules,  and  divide  into  several  branches  which  spread  out 
upon  the  two  surfaces  of  these  organs,  and  ramify  in  their  substance. 
Before  arriving  at  the  supra-renal  capsules,  they  frequently  send 
several  small  twigs  to  the  crura  of  the  diaphragm,  and  to  the 
mass  of  adipose  cellular  tissue  which  envelopes  the  kidneys.  The 
left,  moreover,  gives  some  twigs  to  the  colon  and  spleen ;  the  right 
to  the  duodenum  and  liver. 


OF    THE    RENAL    OR   EMULGENT    ARTERIES. 

{Art.  Renales  s.  Emulgentes .) 

2.547.  Of  large  size,  and  very  short,  and  generally  two  in  num- 
ber, one  on  each  side,  they  come  off  below  the  capsular  arteries 
and  the  superior  mesenteric,  forming  with  the  aorta  an  angle  ap- 
proaching more  or  less  to  a  right  one.  The  left  is  commonly  a 
little  more  anterior  and  higher  than  the  right.  Immersed  in  a  very 
abundant  adipose  cellular  tissue,  directed  transversely  over  the 
sides  of  the  bodies  of  the  vertebrae,  covered  by  the  renal  vein  and 
peritoneum  on  both  sides,  and,  on  the  right  only,  by  the  vena  cava 
inferior,  they  arrive,  after  a  rather  short  course,  at  the  fissure  of  the 
kidneys,  where  they  divide  each  into  two,  three,  or  four  large 
branches. 

2548.  Before  arriving  at  the  kidney,  they  give  off  only  some 
slender  twigs,  which  ascend  towards  the  supra-renal  capsules,  or 
lose  themselves,  under  the  name  of  Adipose  Arteries,  in  the  sur- 
rounding fat.  They  also,  however,  frequently  furnish  the  sper- 
matic arteries. 

2549-  The  three  or  four  branches  which  terminate  each  renal 
artery  separate  from  each  other,  and  enter  the  kidney,  between 
the  pelvis,  which  is  behind  and  below,  and  the  roots  of  the  renal 
vein,  which  are  before.  They  presently  divide  into  a  considerable 
number  of  twigs  which  pass  between  the  walls  of  the  pelvis  and 
parenchyma  of  the  kidney,  and  subdivide  around  the  calyces  into 
a  number  of  small  twigs.  These  pass  round  each  of  the  bun- 
dles of  tubes  which  are  to  form  one  of  the  mammillae  of  the 
kidney,  and  anastomose  with  each  other  so  as  to  constitute  a 
distinct  arch,  the  convexity  of  which  is  turned  towards  the  cor- 
tical substance,  which  receives  a  great  number  of  ramifications 
from  it. 

2550.  In  some  subjects  there  are  three  or  four  renal  arte- 
ries on  each  side ;  but  this  arrangement  is  not  of  frequent  oc- 
currence. 
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OF    THE    SPERMATIC    ARTERIES. 

{Art.  SpermaticcB.) 

2551.  One  on  each  side,  very  slender  and  of  great  length,  they 
come  off  from  the  anterior  or  lateral  parts  of  the  aorta,  and 
sometimes  from  the  renal  arteries.  They  do  not  always  both 
come  off  from  the  aorta  at  the  same  level,  but  pretty  frequently 
one  of  them  is  higher  than  the  other.  In  all  cases,  however, 
forming  with  it  a  very  acute  angle  below,  they  descend  almost 
vertically,  and  only  a  httle  outwards,  over  the  sides  of  the  verte- 
bral column,  before  the  psoas  muscles  and  ureters,  whose  direc- 
tion they  cross,  and  behind  the  peritoneum.  The  right  passes, 
moreover,  backwards,  or  before  the  vena  cava  inferior.  Their 
course  is  extremely  flexuous.  They  are  presently  after  united 
to  the  spermatic  veins,  and  distributed  very  differently  in  the 
male  and  in  the  female ;  after  previously  giving  off,  in  either  sex, 
very  small  twigs  to  the  fat  and  lymphatic  ganglia  of  the  sur- 
rounding parts,  as  well  as  to  the  walls  of  the  ureters  and  to  the 
peritoneum. 

2552.  In  the  Male,  the  spermatic  artery,  placed  beside  the 
vas  deferens,  issues  by  the  inguinal  ring,  and  is  distributed  to  the 
testicles,  giving  off  by  the  way  ramifications  to  the  different  parts 
which  constitute  the  spermatic  cord.  At  its  termination,  it  divides 
into  two  bundles  of  twigs,  one  of  which  goes  to  the  epididymis,  the 
other  to  the  testicle.  The  first  penetrate  by  the  head  of  the  epi- 
didymis, are  expanded  in  that  body,  and  give  some  ramifications 
to  the  tunica  albuginea  and  the  substance  of  the  testicle.  The 
others  penetrate  into  the  testicle  by  its  upper  edge,  and  give  to  the 
tunica  albuginea  a  great  quantity  of  ramifications,  which  afterwards 
lose  themselves  upon  the  fibrous  septa  lying  between  the  masses  of 
the  spermatic  ducts. 

2553.  In  the  Female,  after  crossing  the  edige  of  the  psoas  mus- 
cle, the  spermatic  artery  dives  into  the  pelvis  and  goes  to  the  ovary. 
Most  of  its  twigs  lose  themselves  in  the  tissue  of  that  organ.  The 
others  are  distributed  in  the  Fallopian  tube,  the  round  ligament, 
and  on  the  sides  of  the  uterus,  where  they  anastomose  with  the 
uterine  arteries. 


OF    THE    LUMBAR    ARTERIES. 

{Art.  Lumhales.) 

2554.  They  are  commonly  four  on  each  side.  Five,  however, 
are  not  unfrequently  met  with,  and  sometimes  only  three.  Their 
size  is  always  greater  than  that  of  the  intercostal  arteries.  They 
come  off  as  much  from  the  posterior  part  as  from  the  sides  of  the 


710  ORGANS  OF  CIRCULATION. 

aorta,  and  direct  themselves  more  or  less  transversely  outwards 
over  the  middle  of  the  bodies  of  the  first  four  lumbar  vertebrae, 
being  covered  by  the  psoas  magnus,  or  by  the  crura  of  the  dia- 
phragm. At  the  base  of  the  transverse  processes,  they  divide  into 
a  dorsal  or  posterior  branch,  and  an  anterior  or  lumbar  branch, 
properly  so  called,  after  sometimes  giving  a  few  small  twigs 
to  the  bodies  of  the  vertebrae,  the  cellular  tissue,  and  the  lym- 
phatic ganglia  of  the  loins,  the  crura  of  the  diaphragm,  and  psose 
muscles. 

2555.  The  dorsal  branches  of  the  four  lumbar  arteries  are  very 
slender.  They  send  at  first  into  the  vertebral  canal  a  twig  which 
is  distributed  to  the  spinal  marrow  and  its  envelopes,  and  then  dive 
into  the  substance  of  the  fleshy  mass  of  the  sacro-lumbalis,  and 
longissimus  dorsi  muscles,  where  they  lose  themselves,  sending 
some  ramifications  into  the  intertransversales  and  multifidus  spina 
muscles,  and  into  the  integuments.  They  anastomose  with  each 
other. 

Anterior  Branches  of  the  Lumbar  Arteries. 

2556.  First  Lumbar  Artery.  It  directs  itself  outwards,  under 
the  lower  edge  of  the  twelfth  rib,  following  exactly  the  attachment 
of  the  diaphragm.  It  then  bends  downwards,  and  descends  almost 
vertically  between  the  peritoneum  and  transversus  abdominis  mus- 
cle, in  which  latter  it  loses  itself. 

2557.  Second  Lumbar  Artery.  Its  anterior  branch,  which  is 
of  small  size,  descends  in  the  substance  of  the  quadratus  lumborum 
and  ramifies  there. 

2558.  Third  Lufnbar  Artery.  Its  anterior  branch,  which  is 
very  large,  dives  between  the  quadratus  lumborum  and  transversus 
abdominis  muscles,  bends  towards  the  iliac  crest,  and  divides, 
towards  the  posterior  third  of  the  latter,  into  two  large  twigs,  which 
pass  through  the  broad  muscles  of  the  abdomen  near  their  origins, 
and  descend  backwards  into  the  glutaei  muscles,  where  they  com- 
municate with  the  twigs  of  the  glutasal  artery. 

2559.  Fourth  Lumbar  Artery.  Its  anterior  branch,  which  is 
still  larger  than  that  of  the  preceding,  directs  itself  transversely 
between  the  psoas  magnus  and  quadratus  lumborum,  along  the 
inferior  attachment  of  the  latter,  gives  large  twigs  to  the  iliacus 
muscle,  passes  above  the  iliac  crest,  and  is  equally  dispersed  in  the 
glutaei  mviscles. 


OF  THE  ARTERIES  WHICH  TERMINATE  THE  AORTA   BELOW, 
or  THE  MIDDLE  SACRAL  ARTERY. 

2560.    The   Middle    Sacral   Artery    (Arthia   sacra,   media,) 
arises  from  the  posterior  part  of  the  aorta^  a  little  above  its  bifur- 
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cation,  before  the  fourth  lumbar  vertebra.  Its  size  is  about  the 
same  as  that  of  the  lumbar  arteries ;  but  it  is  frequently  much 
less.  It  descends  vertically,  and  in  a  flexuous  manner,  over  the 
sacro-vertebral  articulation,  and  upon  the  anterior  surface  of  the 
sacrum,  placed,  in  the  median  line  of  the  body,  behind  the  rectum, 
the  superior  hemorrhoidal  vessels,  and  the  nerves  of  the  hypogas- 
tric plexus.  It  is  very  slender  when  it  arrives  at  the  coccyx,  and 
terminates  towards  the  summit  of  that  bone,  anastomosing  by  two 
arches  with  the  lateral  sacral  arteries,  and  sending  small  twigs  into 
the  fat  which  surrounds  the  rectum,  and  into  the  ischio-coccygeus 
muscle. 

2561.  The  middle  sacral  artery  furnishes  a  great  number  of  la- 
teral branches.  The  first  frequently  take  the  place  of  one  of  the 
inferior  lumbar  arteries.  They  are  generally  very  small  and  irre- 
gular, and  communicate  with  the  ileo-lumbar  arteries.  The  others 
which  are  larger,  come  off  to  the  right  and  left,  at  the  middle  of 
each  false  vertebra  of  the  sacrum  ;  they  direct  themselves  trans- 
versely outwards,  and  unite,  near  the  anterior  sacral  holes,  with 
the  branches  of  the  lateral  sacral  arteries.  Sometimes  they  pass 
through  these  holes,  and  are  distributed  upon  the  last  vertebral 
nerves.  In  their  course  they  furnish  many  ramifications  to  the 
periosteum  of  the  sacrum. 


OF  THE  COMMON  ILIAC  ARTERIES. 

(Art.  iliaccB  Communes.) 

2562.  They  result  from  the  bifurcation  of  the  aorta,  opposite  the 
body  of  the  fourth  lumbar  vertebra,  or  upon  the  fibro-cartilage 
which  unites  that  vertebra  to  the  fifth.  They  are  of  equal  size, 
and  descend,  separating  from  each  other  at  an  acute  angle,  and  di- 
recting themselves  a  little  forwards,  as  far  as  the  sacro-iliac  sym- 
physis, where  they  divide  each  into  two  large  arteries  which  are 
called  the  Hypogastric  and  Eccternal  Iliac.  In  the  female,  on 
account  of  the  breadth  of  the  pelvis,  the  two  common  iliac  arteries 
form  a  larger  angle  than  in  the  male. 

2563.  The  right  common  iliac  artery  passes  before  the  end  of 
the  vein  of  the  same  name,  and  covers,  in  a  great  part,  the  vena 
cava  inferior.  The  left  is  accompanied  internally  and  posteriorly 
by  the  left  common  iliac  vein,  and  is  only  covered  by  the  perito- 
neum. The  ureters  cross,  anteriorly  and  at  right  angles,  the  direc- 
tion of  each  of  them.  Externally,  they  are  both  applied  upon  the 
psose  muscles. 

2564.  In  their  course,  these  arteries  give  off  no  branch.  They 
only  give  a  few  very  slender  twigs  to  the  walls  of  the  iliac  veinsy 
the  peritoneum,  the  lumbar  lymphatic  ganglia,  and  the  ureters 
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OF  THE  HYPOGASTRIC  OR  INTERNAL  ILIAC  ARTERY. 

2565.  The  Hypogastric  Artery  {Art.  HypogaMrica  s.  iliaca 
interna)  which  is  a  little  smaller  than  the  external  iliac,  dives 
almost  vertically  into  the  excavation  of  the  pelvis,  before  the  sacro- 
iliac symphysis,  and,  directing  itself  a  little  forwards,  forms  a 
slight  curve,  of  which  the  convexity  is  posterior.  At  the  end  of  a 
very  short  course,  it  separates  into  a  great  number  of  branches, 
which  arise  sometimes  separately,  and  sometimes  by  common  trunks, 
and  which  may  be  distinguished  into  posterior,  anterior,  internal 
and  inferior. 


Posterior  Branches  of  the  Hypogastric  Artery. 

OF  THE  ILEO-LUxMBAR  ARTERY. 

{Art  Ileo-lumbalis.) 

2566.  It  comes  from  the  hypogastric,  opposite  the  base  of  the 
sacrum,  or  issues  a  little  farther  down  from  the  glutaeal.  It  varies 
much  in  size.  It  ascends  a  little  outwards  and  backwards,  before 
the  lumbo-sacral  nerve  (1814),  and  behind  the  psoas  muscle,  which 
receives  some  ramifications  from  it.  Towards  the  anterior  edge  of 
the  base  of  the  sacrum,  it  divides  into  two  branches,  the  one  ascend- 
ing, the  other  transverse. 

2567'  Ascending  Branch.  It  ascends  vertically  between  the 
psoas  muscle,  os  ileum  and  last  vertebra,  and  terminates  by  anas- 
tomosing with  a  branch  of  the  fourth  Or  fifth  lumbar  artery.  It 
sends  ramifications  into  the  psoas,  iliacus  and  quadratus  lumborum 
muscles,  and  into  the  periosteum  of  the  sacrum  and  the  iliac  bones. 
One  of  its  principal  twigs  enters  into  the  vertebral  canal,  under 
the  fourth  or  fifth  lumbar  vertebra,  and  is  distributed  to  the  dura 
mater  and  nerves  which  terminate  the  spinal  marrow  anastomosing 
with  the  artery  of  the  opposite  side,  the  lateral  sacral  and  the  last 
lumbar. 

2568.  Transverse  Branch.  It  directs  itself  outwards,  between 
the  psoas  and  ihacus  muscles,  and  almost  immediately  subdivides  in-^ 
to  two  orders  of  twigs.  Some  of  these  twigs,  the  superficial,  spread 
out  upon  the  anterior  surface  of  the  iliacus  muscle,  beneath  the 
peritoneum,  and  anastomose  anteriorly  with  the  circumflex  iliac* 
The  other,  or  deep  twigs,  penetrate  into  the  muscle,  and  are  dis- 
tributed in  all  directions  to  its  fleshy  fibres  and  to  the  periosteum 
of  the  iliac  fossa.  One  of  them,  of  considerable  size,  enters  the 
spongy  tissue  of  the  iliac  bone,  by  the  hole  which  is  observed  at  the 
middle  of  the  iliac  fossa. 
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OF  THE  SACIIO-LATERAL  ARTERY* 

(Art.  Sacra  Lateralis.) 

2569-  Sometimes  there  is  only  one  on  each  side,  more  frequent- 
ly, two  are  met  with.  It  arises  from  the  hypogastric  artery  itself, 
or  from  the  ileo-lumbar  or  glutaeal.  Directed  obliquely  inwards 
and  downwards,  it  descends  before  the  anterior  sacral  holes,  and 
reaches  the  summit  of  the  coccyx,  where  it  anastomoses  by  an  arch 
with  the  middle  sacral  artery.  Sometimes  it  does  not  go  so  far, 
but  passes  through  the  third  or  fourth  sacral  hole,  and  is  distribut- 
ed to  the  spinal  marrow  arid  the  muscles  of  the  sacral  grooves.  Its 
twigs  are  external  and  internal. 

2570.  External  or  Posterior  Twigs.  They  are  larger  than  the 
internal,  and  are  commonly  four  in  number ;  they  introduce  them- 
selves into  the  sacral  canal  by  the  anterior  sacral  holes,  and  pre- 
sently divide  each  into  two  secondary  twigs,  one  of  which  passes 
over  the  anterior  wall  of  the  sacral  canal,  giving  ramifications  to 
the  membrane  which  lines  it,  and  to  the  gangliform  bulging  of  the 
sacral  nerves,  while  the  other  issues  by  the  posterior  sacral  hole, 
and  loses  itself  in  the  muscles  of  the  vertebral  grooves.  Those  of 
one  side  generally  communicate  with  those  of  the  opposite  side. 

2571.  Internal  Twigs.  They  spread  out  their  ramifications  in 
the  sacral  nerves  and  ganglia,  in  the  pyriformis  muscles,  and  upon 
the  periosteum  of  the  sacrum.  They  anastomose  on  the  fore  part 
of  that  bone  with  the  lateral  branches  of  the  middle  sacral  artery. 

OF  THE  GLUTEAL  ARTERY. 

(Art.  Glutcea.) 

2572.  This  is  one  of  the  largest  branches  of  the  hypogastric  ar- 
tery, from  which  it  rises  a  little  beneath  the  preceding,  which  are 
often  furnished  by  it.  Directed  downwards,  outwards  and  back- 
wards, it  issues  from  the  pelvis  by  the  upper  part  of  the  sciatic  notch, 
above  the  pyriformis  muscle,  between  the  lumbo-sacral  nerve  and 
the  anterior  branch  of  the  first  sacral  nerve.  It  gains  the  posterior 
part  of  the  pelvis,  is  covered  by  the  glutseus  maximus,  and  near  the 
posterior  edge  of  the  glutaeus  minimus,  divides  into  two  branches, 
the  one  superficial,  the  other  deep. 

2573.  Before  issuing  from  the  pelvis,  this  artery  sends  some 
small  twigs  to  the  rectum,  pyriformis  muscles  and  neighbouring 

,  cellular  tissue. 

2574.  Superficial  Branch.  It  directs  itself  a  little  outwards, 
between  the  glutseus  maximus  and  glutseus  medius  muscles,  and  se- 
parates into  a  great  many  twigs  which  are  diffused  in  their  substance, 
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and  in  the  posterior  sacro-sciatic  ligament.     Some  of  them  anasto- 
mose with^those  of  the  sciatic  artery. 

2575.  Deep  Branch.  It  ascends  from  behind  forwards,  between 
the  glutseus  medius  and  glutoeus  minimus,  gives  first  a  nutritious 
twig  to  the  posterior  part  of  the  os  innominatura,  and  immediately 
subdivides  into  three  secondary  branches.  Of  these,  the  upper  fol- 
lows the  direction  of  the  convex  edge  of  the  glutseus  minimus,  ap- 
proaches the  iliac  crest,  and  forms  a  large  arch  which  terminates 
near  the  anterior  and  superior  spine,  after  furnishing  numerous 
twigs  to  the  glutseus  medius  by  its  convexity,  and  to  the  glutaeus 
minimus  by  its  concavity.  The  second,  middle  and  transverse 
twig,  which  is  much  larger,  passes  over  the  glutaeus  minimus,  from 
which  it  is  separated  by  much  fat,  gives  twigs  to  it,  and  then 
throvv^s  itself  into  the  gluteus  medius,  reaching  to  near  the  great 
trochanter.  The  third  or  lower  twig,  which  is  about  the  same  size 
as  the  upper,  first  gives  some  twigs  to  the  pyriformis  and  glutaeus 
minimus  muscles,  and  then  descends  upon  the  latter,  traverses  its 
fibres,  passes  over  the  iliac  bones,  enters  beneath  the  tensor  vaginae 
femoris,  and  loses  itself  upon  the  capsule  of  the  hip-joint,  and  in  the 
glutaeus  medius  and  minimus,  and  rectus  femoris  muscles,  anasto- 
mosing with  twigs  of  the  femoral  artery. 

Anterior  Branches  of  the  Hypogastric  Artery. 

OF  THE  UMBILICAL  ARTERY. 

(Art.  Umbilicalis.) 

2576.  Directed  obliquely  forwards  and  inwards  as  far  as  the  la- 
teral and  upper  part  of  the  bladder,  it  then  bends  upwards  to  as- 
cend behind  the  anterior  wall  of  the  abdomen,  where  it  is  contain- 
ed in  a  fold  of  the  peritoneum,  and  whence  it  directs  itself  towards 
the  umbilicus,  approaching  the  urachus  and  that  of  the  opposite 

side. 

^  .  .    . 

2577-  ^11  the  adult,  this  artery  is  in  a  manner  obliterated.  Be- 
yond the  bladder,  it  no  longer  receives  blood,  and  is  converted  into 
a  ligament  as  far  as  the  umbilicus.  Even  at  the  first  portion  of 
its  course  its  walls  are  so  thick,  that  the  colour  of  the  fluid  which 
they  contain  cannot  be  perceived  through  them. 

257B.  But  in  the  foetus,  it  is  of  large  size,  and  appears  to  form 
the  true  continuation  of  the  trunk  of  the  hypogastric  artery.  On 
arriving  at  the  umbilicus  it  issues  by  that  aperture,  forms  part  of 
the  umbilical  cord,  and  gains  the  placenta,  twisting  upon  itself  a 
great  number  of  times.  It  then  seems  to  furnish  all  the  other 
branches  of  the  hypogastric,  while  after  birth  it  gives  only  a  few 
very  slender  twigs  to  the  bladder  and  uterus. 


OF  THE  OBTURATOR  ARTERY.  '^iS 

OF  THE  VESICAL  ARTERIES. 

{Art.  vesicates.) 

2579.  They  present  many  variations  as  to  number  and  origin. 
The  umbilical  artery  always  furnishes  three  or  four,  which  ramify 
in  the  walls  of  the  bladder,  and  anastomose  there  with  each  other, 
and  with  the  neighbouring  branches.  The  middle  haemorrhoidal, 
internal  pudic,  and  obturator  arteries  furnish  others.  But  the 
hypogastric  produces  one  a  little  larger,  which  gains  the  fundus  of 
the  organ,  and  sends  it  numerous  twigs,  as  well  as  to  the  com- 
mencement of  the  urethra,  and  in  the  male,  to  the  prostate  gland, 
vesiculse  seminales  and  vas  deferens.  Its  last  ramifications  reach 
as  far  as  the  rectum. 

OF  THE  OBTURATOR  ARTERY. 

{Art.  obturatoria.) 

2580.  It  arises  most  commonly  from  the  hypogastric  or  glutasal, 
but  is  also  sometimes  produced  by  the  epigastric ;  and,  in  the  lat- 
ter case,  descends  vertically  behind  the  iliac  bone  as  far  as  the  ob- 
turator hole.  In  the  former  case,  which,  as  we  have  said,  is  the 
most  common,  it  directs  itself  forwards  and  outwards,  then  turns 
horizontally  into  the  excavation  of  the  pelvis,  over  the  obturator 
internus  muscle,  under  the  nerve  of  the  same  name,  along  with 
which  it  issues  from  the  pelvis  through  the  empty  space  left  by  the 
obturator  membrane.     In  this  course  it  is  slightly  flexuous. 

2581.  Near  its  origin,  it  gives  off  a  pretty  large  twig  which  as- 
cends under  the  obturator  nerve,  arrives  in  the  iliac  fossa,  and  is 
distribvTted  to  the  iliacus  internus  muscle.  It  then  throws  a  great 
number  of  small  twigs  into  the  obturator  internus  muscle,  upon 
the  neighbouring  lymphatic  ganglia,  and  sometimes  upon  the  blad- 
der. Immediately  before  entering  into  the  obturator  hole,  it  gives 
off  a  small  branch  which  directs  itself  behind  the  symphysis  pubis, 
spreads  out  some  ramifications  upon  the  periosteum,  and  anasto- 
moses with  a  similar  branch  of  the  opposite  obturator  artery. 

2582.  At  its  exit  from  the  pelvis,  on  the  upper  edge  of  the  ob- 
turator externus  muscle,  the  obturator  artery  divides  into  two 
branches,  a  posterior  and  an  anterior. 

2583.  Posterior  Branch.  It  descends  along  the  outer  edge  of 
the  obturator  hole,  placed  between  the  two  obturator  muscles,  in 
which  it  sometimes  directly  loses  itself.  In  general,  however,  it 
reaches  as  far  as  the  sciatic  tuberosity,  bends  outwards  beneath  the 
quadratus  femoris  muscle,  and  gains  transversely  the  back  part  of 
the  thigh,  where  it  gives  several  twigs  to  the  ileo-femoral  articu- 
lation, and  anastomoses  with  the  descentling  branch  of  the  sciatic 
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artery.  It  loses  itself  in  the  surrounding  muscles ;  but  there  is  de- 
tached from  it  a  very  remarkable  small  twig,  which  penetrates  into 
the  cotyloid  cavity  by  its  inferior  notch,  and  goes  to  be  distributed 
to  the  reddish  cellular  tissue  which  fills  the  deepest  part  of  that 
cavity. 

2584!.  Anterior  Branch.  It  descends  between  the  long  and 
short  adductor  muscles,  giving  off  twigs  to  them,  as  well  as  to  the 
adductor  magnus,  obturator  externus,  pectineus,  and  gracilis  mus- 
cles, and  to  the  integuments  of  the  upper  and  inner  region  of  the 
thigh  and  of  the  genital  parts.  It  terminates  by  anastomosing  with 
a  twig  of  the  internal  circumflex  artery,  or  by  losing  itself  in  the 
muscles  and  skin.  Near  its  commencement,  it  sends  off  a  small 
twig  which  descends  along  the  internal  edge  of  the  obturator  hole, 
to  anastomose  with  a  twig  of  the  posterior  branch,  so  that  this 
foramen  is  truly  surrounded  by  a  complete  arterial  circle. 


Internal  Branches  of  the  Hypogastric  Artery. 

OF  THE  MIDDLE  H^EMORKHOlDAL  ARTERY. 

{Art.  hcBmorrhoidea  media.) 

2585.  It  is  sometimes  wanting,  and  is  of  more  constant  occur- 
rence in  the  female  than  in  the  male.  It  varies  much  in  its  size 
and  origin,  frequently  coming  off  from  the  ischiatic  or  internal  pu- 
dic.  It  descends  obliquely  over  the  anterior  part  of  the  rectum, 
behind  the  fundus  of  the  bladder  in  the  male,  and  behind  the  va- 
gina in  the  female.  It  separates  into  a  great  number  of  twigs, 
which  expand  in  these  different  parts,  and  anastomose  superiorly 
with  the  hsemorrhoidal  twigs  of  the  inferior  mesenteric  artery,  and 
inferiorly  with  those  of  the  internal  pudic. 

OF  THE  UTERINE  ARTERY. 

{Art.  uterina.) 

2586.  Its  volume  is  always  in  relation  with  the  state  of  deve- 
lopment of  the  uterus,  so  as  frequently  to  be  very  small,  while  in 
other  cases,  at  the  end  of  gestation,  for  example,  it  is  larger  than 
any  other  branch  of  the  hypogastric  artery.  It  arises  from  the  hy- 
pogastric, either  separately,  or  along  with  the  umbilical,  or  from 
the  internal  pudic.  It  directs  itself  at  first  upon  the  lateral  and 
upper  part  of  the  vagina,  between  it  and  the  bladder,  giving  off  a 
number  of  twigs  to  both  these  organs.  It  then  ascends,  in  the 
substance  of  the  ligamentum  latum,  upon  the  sides  of  the  uterus, 
and  has  an  extremely  flexuous  course.  There,  it  divides  into  a 
great  number  of  twigs  which  penetrate  into  the  tissue  of  the  organ^ 
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proceed  transversely  and  in  a  flexuous  manner  over  its  two  sur- 
faces, and  anastomose  in  the  median  line  with  those  of  the  op- 
posite side.  It  also  throws  upon  the  Fallopian  tube  and  round 
ligament  some  small  twigs  which  inosculate  with  those  of  the  sper- 
matic arteries  (2553).  There  also  commonly  proceeds  from  it  one 
which  goes  to  the  vagina,  and  which  frequently  traverses  its  whole 
length. 


OF  THE  VAGINAL  ARTERY. 

(Art.  Vaginalis). 

2587-  Like  the  preceding,  it  exists  only  in  the  female.  Some- 
times even  it  is  not  met  with,  and  is  then  replaced  by  twigs  of  the 
uterine,  vesical  and  middle  hsemorrhoidal  arteries,  which  are  distri- 
buted in  the  walls  of  the  vagina.  It  arises  from  the  hypogastric 
artery,  the  internal  pudic,  the  umbilical,  or  the  middle  haemor- 
rhoidal,  sometimes  from  the  obturator  artery.  It  descends  forwards, 
furnishing  a  pretty  large  twig  to  the  lateral  region  of  the  bladder, 
then  continues  its  course  over  the  side  of  the  vagina,  gives  it  nu- 
merous branches,  and  reaches  as  far  as  its  orifice,  whence  it  distri- 
butes ramifications  to  the  external  parts  of  generation. 

Inferior  Branches  of  the  Hypogastric  Artery. 

OF  THE  ISCHIATIC  ARTERY. 

(Art.  Ischiadica.J 

2588.  It  arises  from  the  hypogastric  separately,  or  along  with 
the.  glutasal.  A  little  smaller  than  the  latter,  it  yet  appears  to  be 
the  true  continuation  of  the  trunk  of  the  hypogastric.  Directed 
almost  vertically  downwards  between  the  rectum  and  the  walls  of 
the  pelvis,  before  the  pyriformis  muscle,  it  issues  through  the  lower 
part  of  the  sciatic  notch,  between  the  inferior  edge  of  that  muscle 
and  the  anterior  sacro-sciatic  ligament,  having  behind  it  the  great 
sciatic  nerve. 

2589.  In  the  pelvis,  this  artery  furnishes  some  twigs,  not  of  very 
constant  occurrence,  to  the  rectum,  the  bladder,  the  uterus,  and 
the  levator  ani  muscle.  It  also  sometimes  gives  off  the  two  pudic, 
the  middle  hasmorrhoidal  and  the  obturator  arteries. 

2590.  At  its  leaving  the  pelvis,  the  ischiatic  artery  separates  in- 
to several  large  branches.  One  of  them  directs  itself  obliquely 
downwards  and  inwards,  following  the  origin  of  the  gluta^us  maxi- 
mus  which  covers  it,  gives  off  twigs  to  it,  and  arrives  towards  the 
coccyx,  where  it  loses  itself  in  the  ischio-coccygeus  and  levator  ani 
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muscles,  and  in  the  fat  of  that  part.  Another  branch  is  distributed 
in  the  lower  third  of  the  glutaeus  maximus  and  in  the  cellular  tissue 
which  surrounds  the  sciatic  tuberosity.  The  third  which  seems  to 
continue  the  course  of  the  artery,  accompanies  the  sciatic  nerve  as 
far  as  the  inferior  and  posterior  part  of  the  thigh  and  gives  twigs  to 
the  glutaeus  maximus,  quadratus,  gemelli,  biceps,  semi-tendinosus, 
semi-membranosus  and  adductor  magnus.  It  ends  by  anastomos- 
ing with  the  perforating  and  circumflex  arteries. 


OF  THE  INTERNAL  PUDIC  ARTERY. 

{Art.  Pudenda  Communis.) 

2591-  This  is  a  little  smaller  than  the  ischiatic,  from  which  it  is 
very  often  given  off.  It  descends  before  the  sciatic  plexus  and  pyri- 
formis  muscle,  and  issues  from  the  pelvis  by  the  lower  part  of  the 
great  sciatic  notch,  between  the  pyriformis  muscle  and  the  poste- 
rior edge  of  the  levator  ani,  close  to  the  anterior  sacro-sciatic  liga- 
ment, and  only  separated  from  the  ischiatic  artery  by  a  layer  of  fat. 
Immediately  after,  it  proceeds  downwards  and  inwards,  passes  be- 
tween the  two  sacro-sciatic  ligaments,  bends  over  the  anterior,  which 
it  embraces  externally,  places  itself  upon  the  internal  surface  of  the 
ischium,  between  the  obturator  internus  and  levator  ani  muscles, 
runs  nearly  horizontally  forwards  and  inwards  to  near  the  common 
origin  of  the  erector  penis  and  transversus  perinsei  muscles,  and 
there  divides  into  two  branches,  which  are  differently  distributed 
in  the  male  and  in  the  female,  and  of  which  one  is  superficial  and 
the  other  deep. 

2592.  In  the  pelvis,  the  internal  pudic  artery  sometimes  gives 
rise  to  the  middle  hsemoi-rhoidal,  obturator,  &c.  But  it  always 
sends  some  ramifications  to  the  bladder,  the  vesiculse  seminales, 
the  prostate  gland,  the  commencement  of  the  urethra,  the  rectum, 
and,  in  the  female,  to  the  upper  part  of  the  vagina. 

2593.  After  issuing  from  the  pelvis,  it  gives  off  laterally  a  great 
number  of  twigs,  of  moderate  size,  which  may  be  distinguished  in- 
to internal  and  external.  The  internal  are  spread  out  in  the  midst 
of  the  abundant  fat  which  surrounds  the  rectum,  and  are  distri- 
buted to  the  sphincter  and  levator  ani  muscles.  The  others,  which 
are  much  more  slender,  descend  towards  the  tuber  ischii,  and 
lose  themselves  in  the  origins  of  the  flexor  muscles  of  the  leg  and 
in  the  integuments. 

2594.  Superficial  Branch  (Art.  PerincBa  Superficialis).  Small- 
er than  the  superior,  it  runs  from  behind  forwards,  between  the  skin 
and  transversaiis  perinei  muscle,  in  the  adipose  cellular  tissue  which 
fills  the  triangular  space  between  the  erector  penis  and  accelerator 
urinae  muscles.  At  first  nearer  the  ramus  of  the  ischium  than 
the  raphe,  it  approaches    the   latter  as   it   advances,    and  gives 
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numerous  twigs,  (one  of  which  is  the  ai'teria  transversalis  perirKEt), 
to  the  anterior  half  of  the  sphincter  ani  muscle,  and  to  the  trans- 
versalis  perinasi,  erector  penis  and  accelerator  urinse  muscles,  as 
well  as  to  the  integuments.  Some  of  them  ascend  towards  the 
rectum  under  the  name  of  Inferior  or  External  HcBmorrhoidal  Ar- 
teries, and  anastomose  with  the  middle  hsemorrhoidal  and  the  ter- 
mination of  the  inferior  mesenteric. 

Then  the  branch  itself  passes  over  the  accelerator  urinfe  muscle, 
dives  into  the  septum  of  the  dartos,  and  is  distributed  to  the  scro- 
tum, the  dartos,  and  the  skin  of  the  penis. 

259-5.  Deep  Branch,  {Art.  penis).  It  traverses  the  transversus 
perinaei  muscle  and  then  ascends  above  it,  along  the  ascending 
ramus  of  the  ischium.  Concealed  by  the  erector  penis  muscle, 
it  arrives  at  the  triangular  cellular  interval  which  separates  the 
two  roots  of  the  corpus  cavernosum,  before  the  symphysis  pubis, 
where  it  divides  into  two  branches  which  are  called  the  Dorsal 
Artery  of  the  Penis,  and  the  Artery  of  the  Corpus  cavernosum  : 
before  this  however  it  gives  off 

2596.  The  Artery  of  the  bulb,  {Ramus  magnus  ad  urethrcB 
hulbuiri),  which  varies  much  in  size.  It  directs  itself  inwards  and 
forwards,  above  the  transversus  perinasi  muscle,  as  far  as  the  bulb 
of  the  urethra,  into  which  it  dives,  subdividing  into  several  twigs. 
One  of  them  penetrates  into  the  corpus  cavernosum,  and  there 
anastomoses  with  the  cavernous  artery. 

2597-  Before  its  division,  and  after  giving  off  the  artery  of  the 
bulb,  the  deep  branch  of  the  pudic  sends  small  twigs  into  the 
obturator  internus,  erector  penis,  and  transversus  perinsei  muscles, 
and  into  Cowper''s  glands. 

2598.  Artery  of  tJie  Corpus  Cavernosum,  {Art.  corporis  caver- 
nosi  penis).  It  penetrates  into  the  corresponding  side  of  the 
corpus  cavernosum,  and  presently  divides  into  several  secondary 
twigs,  which  run  along  its  whole  length,  and  distribute  in  all  direc- 
tions a  great  number  of  ramifications  in  the  midst  of  the  spongy 
tissue.  Some  of  them  perforate  the  fibrous  membrane,  and  intro- 
duce themselves  into  the  walls  of  the  urethra. 

2599.  Dorsal  Artery  of  the  Penis,  {Art.  dorsalis  Penis).  It 
passes  through  the  suspensory  ligament  of  the  penis,  running  along 
the  dorsal  surface  of  the  latter,  parallel  to  that  of  the  opposite 
side.  Its  course  is  very  flexuous,  and  it  gives  numerous  small  twigs 
to  the  fibrous  membrane  of  the  corpus  cavernosum  and  to  the  skin. 
Near  the  glans,  it  subdivides  and  loses  itself  in  the  tissue  of  that  part. 

2600.  In  the  female,  the  superficial  branch  of  the  internal  pudic 
artery,  after  sending  twigs  to  the  transversus  perinaei,  sphincter  ani 
and  constrictor  vaginae  muscles,  terminates  in  the  substance  of 
the  labium.  The  deep  branch,  {Art.  clitoridis),  ascends  along  the 
ischium  and  pubes,  as  far  as  the  interval  between  the  roots  of  the 
corpus  cavernosum  of  the  clitoris,  throws  a  twig  into  the  retiform 
plexus  which  surrounds  the  orifice  of  the  vagina,  and  separates, 
before  the  symphysis  of  the  pubes,  into  two  secondary  branches, 
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one  of  which  penetrates  into  the  corpus  cavernosum  of  the  clitoris, 
(Art.  cavernosa  clitoridls),  while  the  other  creeps  upon  the  back  of 
that  organ,  {Art.  dorsalis  clitoridis). 


OF  THE  EXTERNAL  ILIAC  ARTERY. 

(Art.  iliaca  externa  seu  cruralis  in  pelvi.J 

2601.  This  arises  from  the  bifurcation  of  the  common  iliac  ar- 
tery, and  extends  to  the  crural  arch,  where  it  changes  its  name  to 
assume  that  of  femoral  artery.  It  descends  obliquely  outwards, 
along  the  inner  and  fore  part  of  the  psoas  muscle,  applied  poste- 
riorly and  internally  upon  the  external  iliac  vein,  and  covered  by 
the  peritoneum.  It  is  generally  straight,  but  sometimes  forms 
several  curves  of  greater  or  less  extent. 

2602.  In  its  course,  it  only  gives  off  a  few  small  twigs  to  the 
psoas  muscle,  the  peritoneum,  and  the  neighbouring  lymphatic 
ganglia.  But,  before  passing  under  the  crural  arch,  it  furnishes 
two  considerable  branches,  which  are  named  the  Epigastric  and 
Circumflex  Iliac  Arteries. 


OF  THE  EPIGASTllIC  ARTERY. 

(Art.  epigastrica). 

2603,  It  arises  from  the  lower  and  internal  part  of  the  external 
iliac  artery,  a  little  above  the  crural  arch,  and  beneath  the  place 
where  the  peritoneum  leaves  the  anterior  wall  of  the  abdomen  to 
be  reflected  into  the  iliac  fossa.  It  immediately  directs  itself  in- 
wards and  a  little  forwards,  describing  some  flexuosities,  crosses 
the  direction  of  the  spermatic  cord,  which  conceals  its  origin,  and 
ascends  vertically  to  the  inner  side  of  it,  and  of  the  internal  in- 
guinal ring,  between  the  peritoneum  and  fascia  transversalis.  It 
still  follows  a  little  the  outer  edge  of  the  rectus  muscle,  and  at  the 
distance  of  about  two  inches  above  the  pubes,  passes  upon  its 
posterior  surface,  along  which  it  proceeds  as  far  as  the  umbilicus, 
where  it  terminates  by  several  twigs. 

2804.  Near  its  origin,  the  epigastric  sometimes  furnishes  the 
obturator  artery,  opposite  the  crural  arch.  But  it  always  gives 
twigs  to  the  peritoneum,  the  neighbouring  cellular  tissue,  and  the 
spermatic  cord.  One  of  these  twigs  enters  the  inguinal  ring,  and 
is  distributed,  in  the  male,  to  the  cremaster  muscle,  the  tunica 
vaginalis,  and  the  skin  of  the  scrotum,  anastomosing  with  the  sper- 
matic artery,  and  in  the  female,  to  the  ligamentum  teres,  mens 
veneris,  and  upper  parts  of  the  vvilva. 

2605.  Beyond  the  spermatic  cord,  the  epigastric  artery  gives  off 
numerous  lateral  branches  which  are  distributed  inwards  to  the  rec- 
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tus  muscle,  and  outwards  to  the  broad  muscles  of  the  abdomen. 
They  furnish  numerous  ramifications  to  the  peritoneum,  and  anas- 
tomose with  the  lumbar  and  last  intercostal  arteries.  The  termi- 
nating twigs  communicate  with  those  of  the  internal  mammary  ar- 
tery. 

OF  THE  CIRCfJMFLEX  ILIAC  ARTERY. 

(Art.  Circumfiexa  ilei). 

2606.  It  comes  oif  from  the  outer  part  of  the  external  iliac, 
sometimes  beneath,  sometimes  opposite  the  preceding,  which  it 
commonly  equals  in  size.  Immersed  in  an  abundant  cellular  tissue, 
and  concealed  by  the  peritoneum,  it  ascends  obliquely  outwards, 
curving  a  little  along  the  outer  edge  of  the  iliacus  internus  muscle, 
until  above  the  anterior  and  superior  spine  of  the  ileum.  Then 
directing  itself  backwards,  it  separates  into  two  branches,  after 
giving  off  external  twigs,  which  lose  themselves  in  the  transversus 
abdominis  muscle,  and  internal  twigs,  which  are  spread  out  upon 
the  iliacus  muscle,  anastomosing  with  the  ileo-lumbar  artery. 

2607-  Of  the  two  branches  which  terminate  this  artery,  the  ex- 
ternal is  smaller,  and  ascends  between  the  transversus  and  obli- 
quus  internus  abdominis  muscles,  in  which  it  loses  itself.  The 
internal,  which  is  larger  and  transverse,  runs  for  some  extent  along 
the  iliac  crest,  and  afterwards  ascends  a  little  obliquely  backwards, 
between  the  transversus  and  obliquus  internus  abdominis  muscles, 
in  which  it  divides,  as  well  as  ixi  the  obliquus  externus,  anastomos- 
ing with  the  internal  mammary  artery,  the  lumbar  and  inferior  in- 
tercostal arteries. 


OF  THE  FEMORAL  OR  CRURAL  ARTERY. 

{Art.  cruralis  ^eufemoralis  communis). 

2608.  Immediately  succeeding  the  external  iliac  artery,  it  com- 
mences under  the  crural  arch,  nearly  at  the  middle  of  the  space 
which  separates  the  anterior  and  superior  spine  of  the  ileum  from 
the  spine  of  the  pubes.  Directed  at  first  a  little  obliquely  at  the 
inner  and  upper  part  of  the  thigh,  it  bends  backwards  descending, 
and,  about  the  lower  third  of  the  thigh,  enters  into  the  aponeu- 
rotic groove  of  the  adductor  magnus  muscle  (1356),  on  emerging 
from  which  it  assumes  the  name  of  popliteal  artery.  It  therefore 
extends  from  the  middle  of  the  crural  arch  to  the  end  of  the  fleshy 
body  of  the  adductor  magnus.  As  the  femoral  artery  is  passing 
through  the  adductor  magnus  it  gives  off  a  branch,  {ramus  anas- 
tomoticus),  which  descends  towards  the  inner  condyle,  along  the 
round  tendon  of  the  adductor,  where  it  anastomoses  with  the  in- 
ternal articular  artery. 

3  A 
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2609.  Its  anterior  side  corresponds  to  the  crural  aponeurosis, 
the  integuments,  and  to  the  inguinal  lymphatic  ganglia,  in  a  tri- 
angular space  which  is  formed  above  by  the  crural  arch,  externally 
by  the  sartorius  muscle,  internally  by  the  adductor  longus  and  graci- 
lis, that  is  to  say,  in  an  extent  of  about  four  inches.  It  is  separated 
from  all  these  parts  by  a  great  quantity  of  adipose  cellular  tissue. 
Farther  down,  it  is  covered  by  the  sartorius  muscle  which  crosses 
its  direction. 

2610.  Its,  posterior  side  rests  at  its  uppermost  part,  upon  the 
body  of  the  pubes,  from  which  it  is  separated  by  the  pectineus 
muscle,  then  upon  that  muscle  itself,  and  upon  the  small  and  mid- 
dle adductors,  which  are  separated  from  it  by  a  thick  layer  of  fat. 

2611.  Its  outer  side  corresponds  at  first  to  the  crural  nerve, 
then  to  the  tendon  of  the  psoas  and  iliacus  internus  muscles,  which 
separates  it  from  the  hip  joint.  It  is  then  in  rather  distant  rela- 
tion with  the  sartorius  muscle ;  and  lastly,  below,  is  immediately 
applied  upon  the  vastus  internus,  which  separates  it  from  the  body 
of  the  femur. 

2612.  Its  internal  side  js  in  contact  superiorly  with  the  femoral 
vein,  then  with  the  pectineus  muscle,  and  it  is  at  length  placed  be- 
tween the  adductor  longus  and  sartorius.  The  latter  covers  it  at 
the  lower  part  of  the  thigh. 

2613.  The  branches  of  the  femoral  artery  are  distinguished  into 
internal,  external,  anterior,  and  posterior. 


Internal  Branches  of  the  Femoral  Artery. 

2614.  Of  the  External  Pudic  Arteries  {Arterim  pudendcE  ex- 
ternce).  They  are  two  in  number,  and  may  be  distinguished  into 
superficial  or  subcutaneous^  and  deep  or  suh-aponeurotic. 

2615.  The  Superficial  arises  from  the  femoral  artery,  at  a  very 
small  distance  from  the  crural  arch.  It  proceeds  transversely  in- 
wards between  the  skin  and  the  crural  aponeurosis,  directs  itself 
towards  the  parts  of  generation,  and,  before  arriving  there,  divides 
into  two  twigs,  the  one  superior,  the  other  inferior.  The  superior 
ascends  towards  the  pubes,  and  loses  itself  in  the  skin  of  the  lower 
part  of  the  abdomen,  communicating  with  the  epigastric  and  su- 
perficial epigastric  arteries.  The  inferior  is  distributed  to  the 
scrotum  and  skin  of  the  penis  in  the  male,  where  it  extends  as  far 
as  the  prepuce  ;  and  to  the  corresponding  labium  pudendi  in  the 
female. 

2616.  The  second  external  pudic  artery  arises  a  little  lower 
from  the  femoral  or  profunda  femoris.  It  descends  at  first  ob- 
liquely, and  then  runs  transversely  inwards  under  the  crural  aponeu- 
rosis, which  it  perforatesj  to  gain  the  scrotum  in  the  male,  and  the 
labium  in  the  female.  It  anastomoses  with  the  inferior  twig  of  the 
preceding.  Pretty  frequently  it  is  crossed  anteriorly  by  the  inter- 
nal sapheiia  vein. 
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261 7.  The  other  internal  branches  of  the  femoral  artery  are  a 
little  larger  than  the  preceding;  but  vary  much  as  to  number, 
origin,  and  disposition.  They  are  distributed  to  the  gracilis  and 
adductor  longus  muscles,  and  to  the  integuments. 


External  Branches  of  the  Femoral  Artery. 

2618.  Of  the  Superjicial  Circumflecc  Iliac  Artery.  It  comes 
off  from  the  femoral,  nearly  at  the  same  place  as  the  deep  femo- 
ral from  which  it  sometimes  arises,  and  directs  itself  transversely 
outwards,  between  the  sartorius  and  rectus  femoris.  After  a  short 
course  it  divides  into  ascending  twigs,  which  pass  outwards  be- 
tween the  iliacus,  sartorius  and  tensor  vaginae  femoris,  and  are  dis- 
tributed to  these  muscles,  and  to  the  glutaeus  medius  ;  and  into 
descending  branches  which  are  distributed  to  the  sartorius  and 
rectus  muscles.  One  of  them  may  be  traced  as  far  as  the  lower 
part  of  the  latter  muscle. 

2619-  The  other  external  branches  of  the  femoral  artery  are  few 
and  of  small  size.  They  lose  themselves  upwards  in  the  psoas  and 
iliacus  muscles,  and  downwards  in  the  vasti  and  crurseus. 


Anterior  Branches  of  the  Femoral  Artery. 

2620.  Of  the  Superjicial  Epigastric  Artery  {Art.  epigastrica 
superficialis^  It  is  never  absent,  and  is  very  slender  and  of  great 
length.  It  arises  from  the  artery  immediately  beneath  the  crural 
arch,  and  ascends  obliquely  outwards,  between  the  abdominal 
aponeurosis  and  the  integuments,  as  far  as  the  umbilicus.  It  gives 
twigs  to  the  lymphatic  ganglia  and  cellular  tissue  of  the  groin, 
and  to  the  skin  and  muscles  of  the  abdomen.  It  anastomoses 
with  that  of  the  opposite  side,  and  with  the  epigastric  and  internal 
mammary  arteries. 

2621.  The  other  anterior  branches  of  the  femoral  artery  are  very 
slender,  and  are  distributed  to  the  cellular  tissue,  the  integuments, 
or  the  sartorius. 


Posterior  Branches  of  the  Femoral  Artery. 

OF  THE  ARTERIA  PROFUNDA  FEMORIS. 

2622.  It  arises  from  the  back  part  of  the  femoral  artery,  an  inch 
and  a  half  or  two  inches  below  the  crural  arch,  opposite  the  middle 
of  the  space  comprised  between  the  pubes  and  the  small  trochanter, 
and  is  of  large  size,  nearly  equalling  the  femoral  artery  itself  It 
descends  obliquely  backwards  as  far  as  the  origin  of  the  crurasus 
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muscle,  and  there  bends  inwards,  proceeding  between  the  femur, 
the  long  and  short  adductors  to  the  middle  part  of  the  thigh. 
It  then  diminishes  in  size,  passes  through  the  aponeurosis  of  the 
adductor  longus,  gains  the  posterior  surface  of  the  limb,  and  divides 
into  two  thick  branches,  one  of  which  enters  into  the  short  portion 
of  the  biceps  femoris,  and  the  other  into  the  semi-membranosus. 

2623.  In  this  course,  the  deep  femoral  artery  gives  off,  outwards 
the  external  circumflex,  inwards  the  internal  circumflex,  and  back- 
wards the  three  perforating  arteries. 

2624.  External  CircumJIex  Artery.  (Art.  circzimjlexa  femoris 
externa).  It  comes  off"  from  the  outer  side  of  the  profunda,  where 
the  latter  forms  a  bend  to  descend  inwards.  Its  size,  although 
generally  rather  moderate,  sometimes  equals  that  of  the  trunk  from 
which  it  comes  ofP.  Directed  almost  transversely  outwards,  behind 
the  sartorius  and  rectus  femoris,  it  presently  divides  into  two 
branches,  the  one  transverse,  the  other  descending.  The  first 
turns  over  the  upper  part  of  the  femur,  to  gain  the  outer  and  back 
part  of  that  bone.  There  it  divides  into  several  twigs,  some  of 
which  ascend  in  the  capsule  of  the  hip-joint,  while  the  others  are 
distributed  to  the  inner  surface  of  the  vastus  externus  to  the 
glutfeus  medius,  gluteeus  minimus,  tensor  vaginae  femoris,  and  rectus 
femoris,  muscles.  The  second  branch  {ramus  desceiidens  longus,') 
which  is  much  larger,  descends  along  the  fore  part  of  the  thigh, 
between  the  crurseus  and  rectus  femoris,  and  divides  into  several 
twigs  which  are  lost  in  their  substance.  Some  of  these  twigs  ex- 
tend as  far  as  the  patella,  and  anastomose  with  the  superior  articu- 
lar arteries. 

262-5.  Internal  Circiunflex  Artery.  (Art.  circiimjlexa  interna.) 
Larger  than  the  preceding,  it  arises  from  the  very  commencement 
of  the  deep  femoral  artery  at  its  inner  and  back  part.  It  almost  im- 
mediately dives  from  before  backwards,  between  the  pectineus  and 
the  united  tendon  of  the  psoas  and  iliacus  muscles,  turns  over  the 
inner  part  of  the  neck  of  the  femur,  running  along  the  obturator 
externus  muscle,  under  the  adductor  brevis  and  adductor  magnus. 
It  gives  several  twigs  to  these  different  muscles,  the  parts  of  gen- 
eration, and  the  hip-joint,  and  arrives  behind  the  neck  of  the 
femur,  where  it  divides  into  two  branches.  One  of  these,  the  as- 
cending, is  smaller,  mounts  obhquely  upon  the  neck  of  the  femur, 
before  the  quadratus  femoris  muscle,  and  dives  into  the  digital 
cavity  of  the  great  trochanter,  where  it  loses  itself,  being  distribut- 
ed to  the  quadratus  femoris,  gemelli,  and  obturator  internus  mus- 
cles. The  other  which  is  transverse  and  larger,  passes  at  first 
outwards,  between  the  quadratus  femoris  and  the  femur,  and  di- 
vides into  two  twigs,  one  of  which  loses  itself  in  the  common  origin 
of  the  flexor  muscles  of  the  leg  at  the  tuber  ischii,  whUe  the  other 
is  distributed  to  the  upper  part  of  the  adductor  magnus. 

2626.  Upper  Perforating  Artery.  It  is  larger  than  the  other 
two,  and  arises  from  the  back  part  of  the  profunda,  below  the 
small   trochanter..     Directed   backwards,   it   passes   through   the 
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tendons  of  the  second  and  third  adductors,  Tvhich  receive  twigs  ftom 
it,  and  gains  the  back  part  of  the  femur,  where  it  divides  into  two 
branches,  one  of  which  ascends  in  the  substance  of  the  glutaeus 
maximus,  while  the  other  is  distributed  in  the  long  portion  of  the 
biceps,  the  vastus  externus,  in  the  semi-membranosus  and  upon 
the  sciatic  nerve.  This  artery  anastomoses  with  the  internal  cir- 
cumflex, ischiatic  and  middle  perforating  arteries. 

2627-  Middle  Perforating  Artery.  It  comes  off  lower  than  the 
preceding,  and  is  inferior  to  it  in  size.  It  also  passes  through  the 
aponeurosis  of  the  long  and  great  adductor  muscles,  and  on  ar- 
ri^dng  at  the  back  part  of  the  thigh,  divides  into  ascending  twigs, 
which  go  towards  the  great  trochanter  in  the  glutjeus  maximus  and 
vastus  externus  muscles,  anastomosing  with  those  of  the  preceding 
artery,  and  into  descending  branches  which  go  to  the  biceps,  semi- 
tendinosus,  semi-membranosus  and  vastus  internus  muscles,  and  to 
the  sciatic  nerve.  The  latter  communicates  with  those  of  the  in- 
ferior perforating  artery.  One  of  them  {ii'amus  nutritius  ossisfe- 
fnoris)  penetrates  into  the  femur  by  the  nutritious  canal  which  is 
observed  upon  the  linea  aspera  of  that  bone,  (493). 

2628.  Inferior  Perforating  Artery.  This  is  the  smallest  of  the 
three.  It  comes  off  from  the  deep  femoral  artery  much  lower  than 
the  others,  and  passes  through  the  aponeurosis  of  the  adductor 
magnus  nearly  at  the  same  time  as  the  trunk  which  furnishes  it. 
Its  distribution  behind  the  femur  is  the  same  as  that  of  the  other 
two. 


OF  THE  POPLITEAL  AETERY. 

(Arteria  PoplitcEo). 

2629.  It  is  the  direct  continuation  of  the  superficial  femoral  artery, 
which  changes  its  name  after  perforating  the  adductor  magnus.  It 
descends  a  little  obliquely  from  within  outwards  into  the  ham,  and 
extends  from  the  commencement  of  the  lower  third  of  the  thigh  to 
the  end  of  the  upper  fourth  of  the  leg,  where  it  terminates  by  di- 
viding. 

2630.  Its  posterior  side  is  covered  in  the  greater  part  of  its  ex- 
tent by  the  sciatic  nerve  and  pophteal  vein.  The  semi-membra- 
nosus muscle  is  moreover  apphed  upon  it  above ;  farther  down,  a 
great  quantity  of  fat  separates  it  from  the  aponeurosis  and  integu- 
ments, and  still  lower  it  is  protected  by  the  gastrocnemii,  plantaris 
gracilis  and  soleus  muscles. 

2631.  Its  anterior  side  is  separated  above  from  the  femur  by  a 
great  quantity  of  adipose  cellular  tissue  ;  in  the  middle,  it  rests 
upon  the  posterior  surface  of  the  knee-joint ;  and  below,  upon  the 
popliteus  and  tibiahs  posticus  muscles. 

2632.  Its  outer  side  corresponds  to  the  biceps  muscle,  which 
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separates  from  it  below,  to  tlie  outer  condyle  of  the  femur,  the 
external  head  of  the  gastrocnemius,  plantaris  and  soleus. 

2633.  Its  inner  side  is  near  the  semi-membranosus  muscle, 
which  also  retires  from  it  as  it  descends,  and  afterwards  corres- 
ponds to  the  internal  popliteal  nerve  and  the  inner  head  of  the 
gastrocnemius  muscle. 

2634.  The  popliteal  artery  gives  off  a  great  number  of  small 
branches  to  the  sciatic  nerve,  the  adipose  cellular  tissue,  and  to 
the  neighbouring  parts ;  but  their  number  is  indeterminate,  and 
their  disposition  far  from  regvdar.  Some  of  them  however,  which 
are  larger  than  the  rest,  merit  a  separate  description. 


Branches  which  the  Popliteal  Artery  gives  off  in  the  Ham. 

3635.  They  are  three  in  number,  and  are  designated  by  the 
name  of  Superior  Articular  Arteries.  They  are  distinguished 
into  internal,  external,  and  middle. 

2636.  Of  the  Intertial  Superior  Articular  Artery  {Art.  Articu- 
laris  Genu  Superior  Interna).  It  is  seldom  single,  there  being 
generally  two  or  three.  When  it  exists  alone,  it  may  arise  from 
the  popliteal  artery,  at  the  moment  when  the  latter  passes  through 
the  adductor  magnus,  or  from  any  other  part  of  its  extent  down  to 
the  level  of  the  condyles.  In  all  cases,  it  descends  inwards,  passes 
under  the  tendon  of  the  adductor  magnus,  turns  forwards  over  the 
inner  part  of  the  femur,  above  the  corresponding  condyle,  and,  after 
throwing  some  ramifications  into  the  periosteum  of  that  bone,  di- 
vides into  two  branches.  One  of  them  descends  obliquely  out- 
wards, between  the  femur  and  the  vastus  internus  muscle,  to  which 
it  is  distributed,  as  well  as  to  the  neighbouring  cellular  tissue,  or  is 
entirely  expanded  in  the  muscles,  and  anastomoses  with  the  twigs 
of  the  external  circumflex  artery.  The  other  branch  reaches  along 
with  the  tendon  of  the  adductor  magnus  as  far  as  the  inner  con- 
dyle, and  there  separates  into  a  great  number  of  twigs,  which  pro- 
ceed transversely  inwards  upon  the  femur,  and  are  distributed  to 
the  vastus  internus  muscle,  or  sink  into  the  knee  joint,  and  anas- 
tomose with  those  of  the  external  superior  articular  artery. 

2637-  Of  the  External  Superior  Articular  Artery  {Art.  Ai^tic.  Genu 
Sup.  Externa).  It  arises  externally  from  the  popliteal  artery  imme- 
diately above  the  outer  condyle  of  the  femur,  and  proceeds  trans- 
versely outwards  under  the  biceps  muscle,  winding  over  the  femur. 
It  also  divides  into  two  branches,  of  which  the  upper  loses  itself 
entirely  in  the  vastus  externus  muscle,  while  the  inner  descends 
obliquely  forwards  upon  the  condyle  of  the  femur,  under  the  apo- 
neurosis, as  far  as  the  patella,  on  which  it  anastomoses  with  the 
internal  superior  articular  artery. 

2638.  Of  the  Middle  Superior  Articidar  Artery  [Art  Artie.  Genu 
Media  s.  Azyga).  Much  smaller  than  the  preceding  two, it  arises  from 
the  fore  part  of  the  popliteal  artery,  sometimes  above,  sometimes  op- 
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posite  the  joint.  It  almost  immediately  passes  horizontally,  from 
behind  forwards,  through  the  posterior  ligament  of  the  knee  joint, 
and  divides  into  two  branches,  one  of  which  descends  behind  the 
crucial  ligaments,  and  loses  itself  in  the  neighbouring  cellular  tis- 
sue, while  the  other  dives  into  the  depression  which  separates  the 
two  condyles  of  the  femur,  and  is  distributed  in  the  fiit  which  oc- 
curs there,  giving  twigs  to  all  the  parts  of  the  joint. 


Branches  which  the  Popliteal  Artery  gives  off  at  the  upper  part  of 

the  Leg. 

2639.  Of  the  Arteries  of  the  Gastrocnemii  Muscles.  (Arte- 
ricB  Surales).  These  arteries  are  two  in  number,  and  come  off 
from  the  posterior  and  lateral  parts  of  the  popliteal  artery,  separat- 
ed from  each  other  at  their  commencement  by  the  sciiitic  nerve. 
They  direct  themselves  obliquely  backwards,  and  gain  the  middle 
of  the  anterior  surface  of  the  gastrocnemius  muscle.  I^iey  then 
dive  into  its  substance,  and  terminate  towards  the  place  where  it 
is  united  to  the  soleus  by  an  aponeurosis.  Near  their  origin,  they 
give  off  some  twigs  to  the  plantaris  and  popliteus. 

2640.  Of  the  Internal  Inferior  Articular  Artery.  {Art.  Artie. 
Genu.  Inf.  Ifiterna).  It  arises  externally  from  the  popliteal  artery 
above  the  popliteus  muscle,  descends  obliquely  inwards,  under  the 
sciatic  nerve  and  internal  head  of  the  gastrocnemius  muscle.  It  winds 
over  the  corresponding  tuberosity  of  the  tibia,  between  the  bone 
and  the  internal  lateral  ligament  of  the  knee  joint  and  the  united 
tendons  of  the  sartorius,  gracilis  and  semitendinosus  muscles.  It 
then  curves  from  beneath  upwards,  and  ascends  along  the  inner 
edge  of  the  ligament  of  the  patella,  as  far  as  the  lower  part  of  that 
bone,  where  it  anastomoses  with  a  branch  of  the  internal  superior 
articular  artery,  and  with  twigs  of  the  external  inferior  articular. 

"  2641.  It  gives  off  some  small  twigs  to  the  popliteus  and  inter- 
nal head  of  the  gastrocnemius  muscle.  The  others  are  spread  out 
upon  the  inner  side  of  the  articulation,  upon  the  periosteum  of  the 
tibia,  and  even  in  the  integuments. 

2642.  Of  the  External  Inferior  Articular  Artery.  {Art.  artic. 
genu.  inf.  externa).  It  arises  externally  from  the  popliteal  artery, 
farther  down  than  the  preceding,  concealed  at  its  origin  by  the 
plantaris  muscle,  under  the  outer  condyle  of  the  femur.  It  des- 
cends obliquely  outwards,  above  the  soleus  muscle,  between  the 
popliteus  and  external  head  of  the  gastrocnemius,  and  enters  be- 
neath the  tendon  of  the  biceps  femoris  and  the  external  lateral  li- 
gament of  the  knee  joint.  It  gives  twigs  to  all  these  muselesy 
then  winds  over  the  convex  edge  of  the  external  semilunar  fibro- 
cartilage,  and  advances  transversely  as  far  as  the  lower  part  of  the 
patella.  There,  it  divides  into  two  twigs,  a  deep  one,  which  first 
supplies  some  ramifications  which  descend  upon  the  tibia,  and  anas- 
tomose with  those  of  the  recurrent  twig  of  the  anterior  tibial  ar- 
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tery,  then  loses  itself  in  the  adipose  cellular  tissue  placed  between 
the  tibia  and  the  ligament  of  the  patella,  and  a  superficial,  which . 
ascends  upon  the  latter  bone,   and  anastomoses  with  the  external 
superior  articular  artery. 

2643.  Before  dividing,  this  artery,  as  v/e  have  already  said,  gives 
twigs  to  the  popliteus,  plantaris  and  soleus  muscles.  All  the  others 
are  expanded  upon  the  other  part  of  the  knee  joint. 

2644.  After  furnishing  the  inferior  articular  arteries,  the  pop- 
liteal descends  vertically  behind  the  popliteus  muscle ;  and,  near 
the  head  of  the  fibula,  gives  off  pretty  large  twigs  to  the  upper 
part  of  the  soleus  muscle.  There  also  separates  from  it  anteriorly, 
about  the  same  place,  a  large  branch  which  is  named  the  Aoiterior 
Tibial  Artery.  Then  after  a  course  of  about  an  inch,  it  divides 
into  two  branches,  which  are  the  Fibular  and  Posterior  Tibial 
Arteries. 
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{Art.  Tibialis  Anticd). 

2645.  Directed  horizontally  forwards  at  its  commencement,  it 
sends  some  twigs  to  the  tibialis  posticus  and  flexor  longus  commu- 
nis digitorum  muscles,  as  well  as  to  the  posterior  part  of  the  knee 
joint,  and  immediately  after  passes  through  the  upper  extremity  of 
the  tibialis  posticus  and  the  interosseous  ligament.  It  then  places 
itself  at  the  fore  part  of  the  leg,  descends  obliquely  first  between 
the  extensor  longus  digitorum  and  tibialis  anticus,  and  then  be- 
tween the  latter  and  the  extensor  longus  poUicis,  gradually  ap- 
proaching the  tibia  over  which  it  passes  below.  It  then  slips  un- 
der the  anterior  annular  ligament  of  the  tarsus,  between  the  ex- 
tensor communis  digitorum  pedis  and  extensor  proprius  poliicis, 
and  henceforth  assumes  the  name  of  Dorsal  Artery  of  the  foot. 

2646.  The  posterior  side  of  this  artery  lies,  in  its  four  -upper 
fifths,  upon  the  interosseous  ligament,  and  in  its  lower  fifth,  upon 
the  tibia.  Its  anterior  side  is  successively  covered  by  the  tibialis 
anticus,  extensor  communis  digitorum  and  extensor  proprius  poUi- 
cis. The  tendon  of  the  latter  muscle  is  the  only  part  which  sepa- 
rates it  from  the  skin  below.  The  inner  side  is  placed  against  the 
tibialis  anticus  muscle  and  the  tibia.  The  outer  corresponds  above 
to  the  fibula  and  to  the  peroneus  longus  and  extensor  digitorum 
communis,  and  below  to  the  extensor  proprius  pollicis  alone.  The 
anterior  tibial  nerve  lies  upon  it  in  its  whole  extent. 

2647.  Immediately  after  passing  through  the  interosseous  liga- 
ment, and  sometimes  even  in  its  passage,  the  anterior  tibial  artery 
furnishes  a  considerable  branch,  the  Recurrent  Artery  of  the  Knee^ 
{Art.  recurrens)  which  ascends  obliquely  inwards  in  the  substance 
of  the  upper  extremity  of  the  tibialis  anticus,  gives  it  many  rami- 
fications, traverses  the  tibial  aponeurosis,  and  divides  into  several 
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twigs  which  anastomose,  around  the  knee  joint  and  in  the  integu- 
ments, with  the  inferior  articular  arteries. 

2648.  In  the  rest  of  its  extent,  this  artery  gives  off  laterally  a 
great  number  of  twigs  to  the  peronei,  tibialis  anticus  and  exten- 
sores  digitorum  muscles,  to  the  periosteum  of  the  tibia  and  to  the 
integuments.  These  twigs  anastomose  internally  with  those  of  the 
posterior  tibial  artery,  and  externally  with  those  of  the  fibular.  It 
also  furnishes  several  posteriorly,  which  pass  through  the  inter., 
osseous  ligament,  and  lose  themselves  in  the  posterior  and  deep 
muscles  of  the  leg. 

2649.  Near  the  ankle,  the  anterior  tibial  artery  gives  off  two 
branches  of  larger  size,  an  inner  and  outer.  The  inner,  which 
is  named  the  Internal  Malleolar  Artery,  {Art.malleolaris  interna) 
passes  transversely  behind  the  tendon  of  the  tibialis  anticus,  to 
the  inner  malleolus,  and  descends  upon  the  neighbouring  part  of 
the  tibio-tarsal  articulation  and  of  the  tarsus  itself,  where  it  divides 
into  small  twigs,  which  communicate  with  those  of  the  posterior 
tibial  artery.  The  oiiter  branch,  or  External  Malleolar  Artery 
{Art.  malleolaris  ea^^er^^a),  glides  behind  the  tendons  of  the  ex- 
tensor communis  digitorum  and  peroneus  tertius  muscles,  descends 
along  the  outer  malleolus,  passes  over  the  ankle-joint,  and  gives  it 
some  ramifications,  as  well  as  to  the  corresponding  side  of  the  tar- 
sus. It  communicates  with  the  peroneal  artery,  the  dorsal  artery 
of  the  foot,  and  the  external  plantar. 

2650.  Of  the  Dorsal  Artery  of  the  Foot.  This  is  the  direct 
continuation  of  the  anterior  tibial  artery,  and  extends  from  the 
ankle-joint  to  posterior  extremity  of  the  first  metatarsal  bone, 
where  it  enters  beneath  the  first  tendon  of  the  extensor  brevis 
digitorum  pedis,  to  gain  the  sole  of  the  foot  by  passing  vertically 
through  the  first  dorsal  interosseous  muscle  (1465).  In  this 
course,  the  artery,  which  is  slightly  flexuous,  and  directed  obliquely 
from  without  inwards,  and  from  behind  forwards,  is  successively 
covered  by  the  skin,  the  tendons  of  the  extensor  longus,  and  the 
extensor  brevis,  digitorum,  and  gives  off  branches,  which  are  dis- 
tinguished into  internal  and  external. 

2651.  Internal  Branches.  They  are  very  numerous,  but  slen- 
der, and  are  distributed  upon  the  corresponding  edge  of  the  foot, 
where  they  anastomose  with  those  of  the  internal  plantar  artery. 

2652.  External  Branches.  They  are  more  numerous  and  of 
larger  size.  They  ramify  upon  the  back  of  the  foot,  and  in  the 
extensor  brevis  digitorum  muscle.  Two  of  them  have  received 
particular  names. 

2653.  Tarsal  Artery  {Arteria  tar  sea') .  It  arises  opposite  the 
head  of  the  os  naviculare,  and  proceeds  outwards  and  a  little  for- 
wards under  the  extensor  brevis  digitorum  miiscle,  as  far  as  the 
outer  edge  of  the  foot,  where  it  passes  under  the  tendon  of  the 
peronevis  longus.  In  this  course,  it  gives  a  great  number  of  twigs 
to  the  extensor  brevis  digitorum  and  to  the  ligaments  of  the  tarsus, 
and  terminates  by  several  small  twigs  which  anastomose  with  those 
of  the  external  plantar  artery. 
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2654.  Metatarsal  Artery  (Arteria  metatarsea).  Smaller 
than  tlie  preceding,  it  arises  from  the  dorsal  artery  of  the  foot, 
near  the  place  where  the  latter  enters  the  first  interosseous  space. 
Directed  forwards  and  outwards  under  the  extensor  brevis  digito- 
rum,  it  forms  a  curve  of  which  the  concavity  is  directed  backwards, 
and  furnishes  ramifications  to  the  extensor  brevis  digitorum,  the 
periosteum  and  the  articulations  of  the  tarsal  bones.  Its  convexi- 
ty, which  is  anterior,  gives  off  three  remarkable  twigs,  which  are 
called  Dorsal  Interosseous  Arteries  of  the  foot,  {Art.  inter- 
ossecB  dorsales).  They  pass  forwards  in  the  second,  third,  and 
fourth  interosseous  spaces  ;  and  between  the  extremities  of  the 
metatarsal  bones,  communicate  with  the  posterior  perforating  ar- 
teries of  the  external  plantar.  They  then  give  twigs  to  the  inter- 
ossei  dorsales  muscles,  over  which  they  pass,  and  to  the  integu- 
ments, and  communicate  with  the  anterior  perforating  arteries, 
close  upon  the  metatarso-phalangeal  articulations.  At  the  same 
level  each  of  them  divides  into  two  small  branches  which  follow  the 
corresponding  edges  of  the  toes,  from  the  outer  edge  of  the  second 
to  the  inner  edge  of  the  last,  and  lose  themselves  in  the  skin. 

2Q55.  Immediately  before  diving  into  the  first  interosseous 
space,  the  dorsal  artery  of  the  foot  gives  off  a  pretty  large  branch 
{Art.  dorsalis  hallucis)  which  runs  on  the  outer  side  of  the  first 
metatarsal  bone  as  far  as  its  articulation  with  the  first  phalanx  of 
the  great  toe,  where  it  divides  into  two  twigs,  one  of  which  runs 
along  the  outer  edge  of  the  first  toe,  while  the  other  follows  the 
inner  edge  of  the  second. 

2656.  Arrived  in  the  sole  of  the  foot,  the  dorsal  artery  turns 
outwards,  between  the  accessory  muscle  of  the  flexor  longus  digi- 
torum and  interossei  plantares,  and  separates  into  branches  of  equal 
size.  One  of  them  continues  the  course  of  the  artery  outwards, 
and  contributes  to  form  the  plantar  arch  by  anastomosing  with  the 
external  plantar  artery.  The  other  follows  the  interval  of  the  two 
first  metatarsal  bones  between  the  adductor  pollicis  and  flexor  bre- 
vis poUicis  muscles,  to  which  it  gives  twigs,  one  of  which,  larger 
than  the  others,  winds  to  the  inner  side  of  the  great  toe,  and  ar- 
rives at  its  extremity.  The  branch  then  passes  through  the  flexor 
brevis  muscle,  and  divides  into  two  principal  twigs,  which  subdi- 
vide and  run  along  the  corresponding  edges  of  the  two  first  toes. 


OF  THE  FIBULAR  OR  PERONEAL  ARTERY. 

(Art.  Peronea.) 

2657.  Smaller  than  the  posterior  tibial,  and  situated  very  deeply 
at  the  back  part  of  the  leg,  it  directs  itself  a  little  obliquely  out- 
wards, from  the  end  of  the  popliteal  artery  to  near  the  malleolus 
externus,  along  the  edge  of  the  internal  surface  of  the  fibula.  Its 
posterior  side  is  covered  by  the  soleus  and  flexor  longus  pollicis 
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muscles.  Resting  above  upon  the  tibialis  posticus  muscle,  it  pas- 
ses through  its  fibres  lower  down,  and  is  placed  below  upon  the 
interosseous  ligament. 

Tlie  twigs  which  it  furnishes  in  the  whole  of  this  course  are  dis- 
tinguished into 

2658.  External  and  Posterior  Tiuigs.  These  are  the  largest. 
They  descend  obliquely  in  the  soleus  and  gastrocnemii  muscles,  in 
which  they  lose  themselves.  Some  of  them  are  distributed  to  the 
integuments. 

2659-  Internal  Twigs.  They  are  much  smaller  and  distributed 
in  the  tibialis  posticus,  flexor  longus  digitorum  and  flexor  proprius 
pollicis.  One  of  them,  arising  from  the  lowest  part  of  the  artery, 
directs  itself  transversely  before  the  flexor  muscles,  and  anasto- 
moses with  the  posterior  tibial. 

2660.  Near  the  malleolus  externus,  the  fibular  artery  divides 
into  two  branches,  which  are  the  following  : — 

2661.  Posterior  Fibular  Artery.  It  follows  the  original  course 
of  the  artery,  descends  behind  the  inferior  articulation  of  the  fibula, 
and  passes  over  the  outer  side  of  the  calcaneum.  It  distributes 
numerous  twigs  to  the  tibialis  posticus,  flexores  digitorum,  pero- 
neus  longvis  and  brevis  muscles,  the  ankle  joint,  the  tendo  Achillis, 
&c.  On  the  calcaneum,  it  separates  into  several  twigs,  which  ex- 
pand upon  the  outer,  upper,  and  back  part  of  the  foot,  and  are 
distributed  to  the  extensor  brevis  digitorum  and  abductor  minimi 
digiti  muscles,  the  integuments,  and  the  surrounding  adipose  cellu- 
lar tissue.  One  of  them  passes  under  the  outer  malleolus,  and 
proceeds  forwards  to  communicate  with  a  twig  of  the  anterior  tibial 
artery  (2649). 

2662.  Anterior  Fibular  Artery.  It  is  sometimes  wanting. 
When  it  exists,  it  perforates  the  inferior  extremity  of  the  interos- 
seous ligament,  passes  under  the  peroneus  tertius,  to  which  it  gives 
some  twigs,  descends  upon  the  inferior  articulation  of  the  fibula 
■with  the  tibia,  bends  forwards  and  inwards,  and  anastomoses  with 
the  anterior  tibial,  forming  a  small  arch,  from  which  proceed  twigs 
in  greater  or  less  number,  but  generally  of  small  size,  and  which 
immediately  lose  themselves  in  the  neighbouring  parts. 


OF  THE  POSTEmOR  TIBIAL  ARTERY. 

{Art.  Tibialis  Postica). 

2663.  Situated  at  the  posterior  part  of  the  leg,  but  less  deeply 
than  the  preceding,  the  Posterior  Tibial  Artery  directs  itself  a 
little  obliquely  inwards,  slightly  flexuous,  and  then  descends  verti- 
cally between  the  two  planes  of  the  posterior  muscles  of  the  leg,  as 
far  as  under  the  arch  of  the  calcaneum,  where  it  separates  into  two 
branches,  which  are  the  Plantar  Arteries.     It  follows  the  course  of 
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a  line  extended  from  the  middle  of  the  ham  to  the  posterior  part  of 
the  inner  ankle. 

2664.  In  its  two  upper  thirds,  it  is  covered  by  the  gastrocnemius 
and  soleus  muscles.  In  its  lower  third,  it  is  placed  along  the  inner 
side  of  the  tendo  Achillis,  which  at  first  covers  it  a  little,  but  after- 
wards leaves  it  only  in  relation  .with  the  tibial  aponeurosis  and  the 
skin.  Anteriorly,  it  corresponds  to  the  interosseous  space  and  to 
the  tibialis  posticus  muscle  .;  and  at  its  lowest  part  rests  upon  the 
flexor  longus  communis  digitorum,  and  corresponds  to  the  posterior 
surface  of  the  tibia.  It  is  accompanied  in  its  course  by  the  poste- 
rior tibial  nerve,  which  is  placed  at  its  outer  side. 

2665.  In  its  course,  the  posterior  tibial  artery  furnishes  twigs  of 
small  size  and  indeterminate  number.  It  sends  very  few  to  the 
gastrocnemius  and  soleus  muscles,  frequently  none  at  all.  They  are 
almost  all  distributed  laterally  to  the  tibialis  posticus  and  flexor 
muscles,  the  skin  and  the  periosteum  of  the  tibia.  One  of  the  lat- 
ter is  the  Nittritious  Artery  of  the  tihia  {art.  nutritia  magna  tibics) 
the  largest  of  the  arteries  of  that  kind ;  it  descends  upon  the  pos- 
terior surface  of  the  bone  in  a  groove  which  is  observed  there,  and 
penetrates  into  the  medullary  canal,  where  it  ramifies.  Sometimes 
it  comes  from  the  trunk  of  the  popliteal  artery  itself. 

2666.  When  the  posterior  tibial  artery  has  arrived  under  the 
arch  of  the  calcaneum,  and  before  dividing,  it  furnishes  pretty  large 
twigs  to  the  periosteum  of  that  bone,  the  adductor  muscle  of  the 
great  toe,  the  flexor  brevis  digitorum,  the  cellular  tissue  and  the 
skin.  Some,  which  are  of  smaller  size,  ascend  upon  the  inner  edge 
of  the  foot,  and  anastomose  with  those  of  the  anterior  tibial  artery. 


OF  THE  INTERNAL  PLANTAR  ARTERY. 

(Art.  Plantaris  Interna^ 

2667-  Concealed  at  its  commencement  by  the  internal  annular 
ligament  of  the  tarsus,  and  of  much  smaller  size  than  the  external 
plantar,  it  passes  horizontally  forwards,  along  the  inner  part  of  the 
sole  of  the  foot,  above  the  abductor  poilicis,  it  then  turns  a  little 
inwards  towards  the  middle  of  the  foot,  passes  under  the  flexor  bre- 
vis poilicis,  and  ends  by  anastomosing  vt^ith  the  first  digital  arteries. 

2668.  At  its  commencement,  this  artery  gives  numerous  twigs 
to  the  ankle  joint,  abductor  muscle  of  the  great  toe,  flexor  brevis 
digitorum,  cellular  tissue  and  integuments.  Some  of  them,  which 
are  of  considerable  size,  ascend  above  the  muscles  of  the  sole  of  the 
foot,  and  lose  themselves  in  the  lower  part  of  the  articulations  of 
the  tarsus. 

2669.  More  anteriorly,  the  internal  plantar  artery  gives  twigs  to 
the  same  muscles  and  to  the  flexor  brevis  poilicis.  One  of  them. 
Larger  than  the  others,  perforates  the  aponeurosis  and  is  distributed 
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Jo  the  skin.     Several  creep  upon  the  inner  side  of  the  foot,  and 
anastomose  with  those  of  its  dorsal  artery. 


OF  THE  EXTERNAL  -PLANTAR  ARTERY. 

(Art.  Plantaris  Externa.') 

2670.  This  ought  to  be  considered  as  the  true  continuation  of 
the  posterior  tibial  artery.  It  separates  from  the  preceding,  direct- 
ing itself  obliquely  downwards  and  inwards,  in  the  groove  of  the 
calcaneum,  and  passes  between  the  flexor  brevis  communis  and  ac- 
cessorius  muscles.  It  then  proceeds  forwards,  in  the  interval  that 
exists  between  the  first  of  these  muscles  and  the  abductor  minimi 
digiti ;  after  which  it  bends  inwards,  towards  the  posterior  extre- 
mity of  the  fifth  metatarsal  bone,  to  dive  between  the  adductor  pol- 
licis  and  interossei  muscles,  and  the  posterior  extremities  of  the 
metatarsal  bones,  describing  a  curve  which  brings  it  near  the  first 
of  these  bones,  under  which  it  anastomoses  with  the  dorsal  artery 
of  the  foot  (2656).  It  thus  forms  with  it  the  Plantar  Arch  {ar- 
cus  plantaris),  the  concavity  of  which  is  directed  backwards. 

From  the  course  which  we  have  described  it  as  following,  it  is 
easy  to  perceive  that  the  external  plantar  artery  forms  a  great  curve, 
whose  convexity  corresponds  to  the  outer  part  of  the  sole  of  the 
foot,  and  that  the  point  at  which  it  terminates  is  nearly  opposite 
that  at  which  it  commences. 

2671-  Before  forming  the  plantar  arch,  this  artery  gives  twigs 
to  the  superficial  muscles  of  the  sole  of  the  foot  and  to  the  inte- 
guments. One  of  them,  which  is  of  considerable  size,  descends 
vertically  upon  the  inner  part  of  the  calcaneum,  and  is  distributed 
to  the  origins  of  the  abductor  pollicis  and  flexor  brevis  digitorum 
muscles.  The  accessorius  and  abductor  minimi  digiti  also  receive 
twigs  from  it. 

2672.  The  branches  which  arise  from  the  plantar  arch  are  dis- 
tinguished into 

2673.  Superior  Branches.  They  are  three  in  number,  and  pass 
vertically  through  the  interosseous  spaces,  bearing  the  name  of 
Posterior  Perforating  Arteries  (Art.  perforantes  p)Osteriores.) 
They  give  at  first  twigs  to  the  interossei  muscles  and  to  the  peri- 
osteum of  the  metatarsal  bones,  and  anastomose  on  the  back  of  the 
foot  with  the  interosseous  twigs  of  the  metatarsal  artery  (2654). 

2674.  Posterior  and  Inferior  Branches.  They  are  very  small, 
and  distributed  to  the  interossei  and  lumbricales  muscles,  the 
cellular  tissue  and  the  articulations  of  the  tarsal  with  the  metatar- 
sal bones. 

2G75.  Anterior  Branches.  These  are  the  largest,  and  com- 
monly four  in  number.  The  first  directs  itself  forwards  and  a  little 
outwards  under  the  flexor  brevis  minimi  digiti,  to  which  it  gives 
numerous  twigs,  and  terminates  on  the  outer  edge  of  the  little  toe. 
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The  second,  third,  and  fourth,  follow  the  last  three  interosseous 
spaces,  giving  twigs  to  the  muscles  which  occupy  them  and  to  the 
lumbricales.  Near  the  anterior  extremity  of  the  metatarsal  bones, 
they  enter  above  the  transversus  pedis,  sending  each  over  the  back 
of  the  foot  an  anterior  perforating  twig,  which  communicates  with 
those  of  the  metatarsal  artery  (2654).  Lastly,  between  the  meta- 
tarso-phalangeal  articulations,  these  branches  separate  each  into  two 
y^.  large  twigs,  which  are  distributed  to  the  corresponding  edges  of  the 

toes,  from  the  inner  part  of  the  little  toe  to  the  outer  part  of  the 
second,  and  which  have  exactly  the  same  distribution  as  the  colla- 
teral arteries  of  the  fingers  (2490). 


OF  THE  VEINS, 

Or  yessels  which  carry  the  Blood  from  the  different  parts  of  the 
Body  to  the  Heart. 


GENERAL  REMARKS. 

2676.  The  Veins*  (VencB)  are  vessels  destined  to  contain  the 
dark  blood,  as  the  arteries  contain  the  red.  They  occur  in  all 
parts  of  the  body  to  which  arteries  are  distributed ;  but  they 
may  be  distinguished  into  two  systems,  which  are  entirely  se- 
parated from  each  other.  One  of  these  systems,  which  is  much 
more  extensive  than  the  other,  commences  in  all  the  organs  by 
very  minute  radicles,  and  ends  at  the  heart  by  the  vense  cavae. 
The  other,  which  is  confined  to  the  cavity  of  the  abdomen,  com- 
mences in  like  manner  by  a  great  number  of  radicles  in  the  diges- 
tive organs  and  spleen,  and  terminates  in  the  liver  by  a  single 
trunk  which  subdivides  in  its  substance.  This  is  called  the  System 
vf  the  Vena  PortcB. 

2677-  With  respect  to  their  general  disposition,  the  veins  may, 
in  some  measure,  be  compared  to  the  arteries,  but  they  differ  es- 
sentially from  them  in  number,  situation,  functions,  and  organiza- 
tion. 

2678.  Their  form  is  cylindrical  like  that  of  the  arteries,  and  their 
calibre  remains  the  same  so  long  as  they  do  not  receive  branches  ; 
but  this  cylindrical  figure  is  interrupted  from  space  to  space  by 
.more  or  less  remarkable  contractions,  owing  to  the  presence  of 

valves  in  their  interior. 

2679.  Each  artery  is  accompanied  by  at  least  one  vein,  which 
divides  like  it,  has  as  many  roots  as  it  has  branches,  and  whose  size 
is  much  greater  than  that  of  the  artery.  There  results  from  this 
that,  at  first  sight,  there  seem  to  be  as  many  veins  as  arteries ;  but 

*  ^>Xi-^  of  the  Greeks. 
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the  number  is  found  to  be  much  greater  when  it  is  observed  that  an 
artery  is  often  accompanied  by  two  veins  of  equal  size  with  itself; 
that  the  roots  of  the  veins  also  are  more  numerous  than  the  branches 
of  the  arteries,  and  that  many  veins  are  entirely  isolated  from  the 
arteries,  as  is  observed  under  the  integuments  of  the  limbs  and 
trunk,  in  the  brain,  &c, 

2680.  The  radicles  of  the  veins  unite  successively  so  as  to  form 
trunks  which  become  so  much  the  larger  the  nearer  they  approach 
the  heart ;  but  as  the  sum  of  the  diameter  of  all  these  radicles  is 
much  greater  than  that  of  the  last  trunks,  there  results  that  the 
venous  system  represents  a  cone  whose  summit  is  at  the  heart, 
while  its  base  is  at  the  circumference  of  the  body.  These  radicles 
anastomose  frequently  together,  and  form  net-works  like  those  of 
the  last  ramifications  of  the  arteries  which  give  rise  to  them  (2278). 
Sometimes  also  two  principal  venous  trunks  inosculate  with  each 
other. 

2681.  The  walls  of  the  veins  are  much  thinner  than  those  of  the 
arteries,  and  have  a  grayish-white  tint.  They  are  formed  of  only 
two  coats.  The  outer  is  loose,  extensile,  composed  of  longitudinal 
fibres  more  or  less  apparent,  and  more  or  less  close.  It  is  fre- 
quently surrounded  by  a  sheath  of  cellular  tissue,  the  lamellae  of 
which  are  placed  very  close  upon  each  other.  The  inner  coat  is 
thin,  smooth,  and  polished,  having  a  considerable  resemblance  to 
that  which  lines  the  arterial  tubes  (2279),  but  never  containing 
bony  dots  like  those  which  are  so  frequently  met  with  in  the  latter. 
This  coat  is  prolonged  into  the  right  cavities  of  the  heart  and  the 
sinuses  of  the  dura  mater,  and,  by  being  folded  in  the  veins,  forms 
there  a  great  number  of  semilunar  valves  similar  to  those  which 
we  have  seen  at  the  commencement  of  the  pulmonary  artery  and 
aorta. 

These  valves  are  sometimes  isolated,  more  frequently  disposed 
in  pairs,  but  rarely  three  together.  Their  free  edge  is  directed 
towards  the  heart,  and  is  more  or  less  concave.  They  are  much 
more  abundant  in  the  veins  of  the  inferior  extremities  than  in  those 
of  the  head  or  superior  extremities.  The  system  of  the  vena  portas 
has  none.  Their  use  evidently  appears  to  be  to  prevent  the  blood 
from  returning,  by  the  veins,  from  tlic  heart  towards  the  circum- 
ference of  the  body,  and  their  number  is  so  much  the  greater  the 
farther  we  remove  from  the  heart. 

2682.  The  coats  of  the  veins,  like  those  of  the  arteries,  contain 
minute  arteries  and  veins  ;  but  they  are  far  from  presenting  so 
great  a  number  of  nervous  filaments.  The  vena  portse  is  the  only 
one  in  which  a  very  apparent  nervous  plexus  is  observed  (1916). 
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OF  THE  VEINS  IN  PARTICULAR. 

Of  the  Veins  which  concur  in  forming  the  Vena  Cava 

Superior. 

OF  THE  VEINS  WHICH  GIVE  RISE  TO  THE  EXTERNAL  JUGULAR 

VEIN.  ■ 

2683.  Internal  Maxillary  Vein.  {Vena  mawillaris  interna^. 
It  arises  by  a  multitude  of  radicles  in  all  the  parts  to  •which  the 
artery  of  the  same  name  is  distributed  (2336),  excepting  in  the 
dura  mater,  for  the  middle  meningeal  artery  is  not  accompanied  by 
any  vein.  It  is,  therefore,  composed  of  the  pterygoid,  spheno-pala- 
tine,  alveolar,  infra-orhitar,  mental,  inferior  dentar  and  deep  tem- 
poral veins,  whose  distribution  is  precisely  the  same  as  that  of  the 
arteries  of  the  same  name.  By  means  of  its  spheno-palatine  root, 
it  communicates  with  the  sinuses  of  the  base  of  the  cranium.  The 
small  twigs  which  establish  this  communication  pass  through  the 
foramina  of  that  region,  and  are  called  like  all  those  of  the  same 
kind,  Emissary  Veins  of  Santorini.  Moreover,  vipon  the  sides  of 
the  pharynx,  there  are  observed  frequent  anastomoses  between  the 
roots  of  the  internal  maxillary  vein  and  the  facial  and  pharyngeal 
veins.     This  disposition  produces  the  Pharyngeal  Venous  Plexus. 

Thus  formed,  the  trunk  of  the  internal  maxillary  vein  passes  be- 
hind the  neck  of  the  condyle  of  the  lower  jaw,  and  there  unites 
with  that  of  the  superficial  temporal  vein. 

2684.  Superficial  Temporal  Vein.  This  vein,  which  is  very 
flexuous,  takes  its  rise  in  all  the  places  where  the  corresponding  ar- 
tery is  distributed,  and  its  first  radicles  anastomose  towards  the  top 
of  the  head  with  those  of  the  opposite  occipital,  frontal,  and  tempo- 
ral veins.  It  is  composed  of  the  middle  temporal  vein,  the  anterior 
auricular  veins,  the  transverse  vein  of  the  face,  and  of  some  small 
twigs  which  come  from  the  eyelids,  eyebrow,  prominence  of  the 
cheek,  external  auditory  canal,  and  temporo-m axillary  articulation. 
Thus  formed,  it  descends  before  the  ear,  and  unites  with  the  pre- 
ceding. 

2685.  The  trunk  which  results  from  this  union  then  dives  into 
the  parotid  gland,  which  transmits  some  small  twigs  to  it.  It  im- 
mediately furnishes  a  thick  and  short  branch  which  passes  deeply 
inwards^  above  the  digastric  muscle,  and  opens  into  the  internal 
jugular  vein ;  the  trunk  then  emerges  inferiorly  from  the  gland, 
and  receives  the  following  vein. 

2686.  Posterior  Auricular  Vein,  {vena  auricular  is  posterior). 
It  comes  from  the  integuments  of  the  mastoid  region  of  the  head, 
and  from  the  inner  surface  of  the  auricle  ;  one  of  the  roots  is  the 
stylo-mastoid  vein,  which  issues  from  the  aqueduct  of  Fallopius. 
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2687-  I'^^is  trunk  then  takes  the  name  of  External  Jugular 
Vein,  (vena  jugularis  externa).  It  is  less  voluminous  than  the  in- 
ternal, descends  nearly  vertically  along  the  lateral  and  anterior  part 
of  the  neck,  placed  at  the  first  between  the  sterno-cleido-mastoideus 
and  platysma  myoides,  the  latter  of  which  alone  separates  it  from 
the  integuments,  crossing  the  direction  of  the  first,  and  pretty  ac- 
curately corresponding  with  that  of  the  fibres  of  the  second.  It 
then  passes  under  the  omo-hyoideus  muscle,  and  is  separated  from 
the  platysma  myoides  by  a  pretty  thick  layer  of  fat,  so  that  in  de- 
scending it  becomes  less  and  less  superficial.  Lastly,  near  the 
outer  edge  of  the  sterno-cleido-mastoideus  muscle,  it  opens  into  the 
upper  part  of  the  subclavian  vein,  a  little  externally  of  the  internal 
jugular  vein.  Sometimes  it  bifurcates  at  its  termination ;  but 
always  in  its  course  along  the  neck  it  receives  some  veins,  which 
are  the  following. 

2688.  Cervical  Cutaneous  and  Trachelo-scapular  Veins.  They 
are  few  in  number  above,  and  come  from  the  muscles  and  in- 
teguments of  the  posterior  region  of  the  neck.  But  inferiorly  and 
externally,  the  external  jugular  vein  is  augmented  by  several  pretty 
large  branches  which  arise  from  the  muscles  of  the  shoulder,  fol- 
low the  large  divisions  of  the  superior  and  posterior  scapular  arter- 
ies, and  traverse  the  triangular  space  which  exists  between  the 
trapezius  and  sterno-cleido-mastoideus  muscles  and  the  clavicle. 
At  the  same  point,  that  is  to  say,  near  the  termination  of  the  exter- 
nal jugular  vein,  and  internally,  there  are  seen  opening  other  veins 
which  follow  the  course  of  the  clavicle,  and  whose  roots,  anastomos- 
ing with  each  other  and  with  those  of  the  opposite  side,  form  be- 
tween the  skin  and  the  sterno-hyoidei  muscles  above  the  superior 
extremity  of  the  sternum,  a  venous  plexus  remarkable  for  the  ir- 
regularity and  number  of  its  twigs.  This  plexus  is  farther  aug- 
mented by  four  or  five  pretty  large  veins,  which  commence,  anas- 
tomosing with  the  facial  veins,  in  the  muscles  of  the  superior  hyoid 
region,  descend  vertically  to  the  anterior  and  middle  part  of  the 
neck,  upon  the  sterno-hyoidei  muscles,  communicate  frequently 
together,  and  receive  branches  which  come  from  the  lateral  and 
superficial  regions  of  the  neck. 


OF  THE  VEINS  WHICH  GIVE  RISE  TO  THE  INTERNAL  JUGULAR 

VEIN. 

(Vena  jugularis  interna.^ 

2689.  Superior  Cerebral  Veins.  They  are  disseminated  over 
the  convex  surface  of  the  two  hemispheres  of  the  brain,  from  the 
substance  of  which  they  appear  to  issue  by  a  multitude  of  very 
minute  radicles  placed  towards  the  internal  temporal  fossse.  They 
have  a  very  flexuous  course  in  the  anfractuosities,  and  direct  them- 
selves towards  the  great  fissure  of  the  hemisphere,  uniting  into 
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trunks  becoming  successively  larger,  and  no  longer  exclusively  oc- 
cupying the  anfractuosities.  Several  of  them,  indeed,  are  seen  pass- 
ing transversely  over  the  convolutions.  The  largest  and  most  nu- 
merous are  behind,  and  there  are  but  very  few  before. 

These  trunks  are  joined  near  the  median  line,  by  similar  trunks 
arising  from  the  plain  surface  of  the  hemispheres,  and  after  this 
union,  they  leave  the  brain,  are  enveloped  by  particular  sheaths  of 
the  arachnoid  membrane,  and  by  bending  gain  the  lateral  and  in- 
ferior parts  of  the  superior  longitudinal  sinus  (1573),  into  which 
they  open  obliquely,  as  we  have  said. 

2690.  Vei7i  of  the  Corjnis  Striatum.  Its  roots  are  extended 
at  the  surface  of  the  corpus  striatum.  It  commences  near  the  an- 
terior extremity  of  the  fornix,  and  turns  obliquely  outwards  and 
backwards,  in  the  groove  which  separates  the  optic  thalamus  from 
the  corpus  striatum,  exactly  following  the  course  of  the  taenia  semi- 
circularis  (1535)  which  covers  it.     It  unites  with  the  following. 

2691.  Vein  of  the  Choroid  Plexus.  Its  roots  are  found  in  the 
choroid  plexus  and  velum  interpositum  (1586).  It  winds  over  the 
optic  thalamus,  where  it  receives  branches  which  descend  from  the 
fornix.  Thus  united,  these  two  veins  form,  to  the  right  and  left, 
two  trunks,  which  are  called  the  VencB  Galeni. 

2692.  VencB  Galeni.  They  direct  themselves  horizontally  back- 
wards in  the  velum  interpositum,  placed  in  the  canal  which  the 
pia  mater  forms  by  penetrating  into  the  third  ventricle  of  the  brain, 
and  externally  of  that  which  the  arachnoid  membrane  presents  at 
the  same  place.  They  issue  from  the  brain  towards  the  posterior 
curve  of  the  corpus  callosum,  and  immediately  enter  into  the 
straight  sinus  of  the  dura  mater  by  its  anterior  extremity  (1575), 
crossing  each  other,  so  that  the  left  goes  to  the  right  side  of  the 
sinus,  and  the  right  to  the  left  side. 

2693.  Superior  Cerebellar  Veins.  Arising  from  the  substance 
of  the  cerebellum,  and  expanded  over  its  whole  upper  surface,  they 
unite  into  two  or  three  trunks,  which  ascend  obliquely  forwards 
along  the  processus  vermiformis  superior  (1508),  bend  upon 
themselves,  leave  the  cerebellum,  and  penetrate  into  the  straight 
sinus  towards  the  middle  of  its  length  (1575).  Some  of  these 
veins,  which  are  smaller  than  the  others,  open  into  the  venas 
Galeni. 

2694.  Inferior  Cerebellar  Veins.  Disposed  nearly  in  the  in- 
verse direction  of  the  preceding,  and  at  the  inferior  surface  of  the 
cerebellum,  they  unite  on  each  side  into  two  or  three  trunks,  which 
bend  over  the  great  circumference  of  the  organ,  and  ascend  verti- 
cally to  open  into  the  corresponding  lateral  sinus,  at  considerable 
distances  from  each  other  (1577)- 

2695.  Lateral  and  Inferior  Cerebral  Veins.  They  are  as  nu- 
merous as  the  superior  (2689),  and  have  a  similar  disposition. 
United,  on  each  side,  into  three  or  four  trunks  pretty  near  each 
other,  and  enveloped  by  sheaths  of  the  arachnoid  membrane,  they 
leave  the  brain  together,  direct  themselves  obliquely  forwards  and| 
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outwards,  and  open  into  the  upper  part  of  the  lateral  sinuses,  be- 
hind the  base  of  the  petrous  process,  and  passing  through  the 
fibrous  bundles  of  the  tentorium  cerebelli. 

2696.  Ophthalmic  Veiu,  (Vena  ophthalmica  cerebralis  seu 
sinus  ophthalmicus).  It  arises  from  all  the  parts  contained 
within  the  orbit,  from  the  pituitary  membrane,  the  palpebras,  &c., 
and,  in  a  word,  from  all  the  organs  to  which  the  ophthalmic  artery 
is  distributed.*  The  roots  of  the  one  have  the  same  disposition  as 
the  twigs  of  the  other  (2359),  and  this  vein  is  formed  by  the  La- 
chrymal Vein,  the  Central  Vein  of  the  Retina,  the  supra-orbitar. 
Ciliary,  Muscular,  Ethmoidal,  Palpebral,  and  Nasal  Veins.  We 
observe,  however,  that  in  the  choroid  membrane,  the  radicles  of  the 
ciliary  veins  form  a  distinct  layer  from  those  of  the  arteries  (I960), 
and  that  they  are  so  flexuous  and  anastomose  so  frequently  toge- 
ther, that  they  receive  the  name  of  Vasa  Vorticosa.  Resulting 
from  the  union  of  all  the  veins  which  we  have  enumerated  above, 
the  ophthalmic  vein  passes  out  of  the  orbit  by  the  inner  part  of 
the  sphenoidal  fissure,  and  discharges  itself  into  the  cavernous  sinus 
(1579). 

2697-  The  sinuses  of  the  dura  mater,  charged  with  all  the  blood 
that  returns  from  the  brain,  the  eye,  part  of  the  nasal  fossae,  &c.  all 
terminate,  as  we  have  already  said  (1577)»  ^t  the  foramen  lacerum 
posterius.  There,  the  internal  membrane  of  the  veins  ceases  to  be 
in  immediate  contact  with  the  dura  mater  ;  there  also,  commences 
the  internal  jugular  vein,  by  a  dilatation  which  is  named  the  Sinus 
of  the  Jicgular  Vein.  Commonly  larger  on  the  right  side  than  on 
the  left,  and  lodged  in  the  jugular  fossa,  this  dilatation  is  invested 
externally  by  the  fibrous  membrane  of  the  veins  (2681),  and  is  se- 
parated from  the  vein  properly  so  called  by  a  contraction.  The 
vein  descends  a  little  forwards,  along  with  the  internal  carotid  ar- 
tery (2355),  covered  by  the  styloid  process  of  the  temporal  bone, 
and  by  the  muscles  which  are  attached  to  it.  It  communicates  at 
first  with  the  external  jugular  vein,  by  a  branch  of  large  size 
(2685),  and,  a  little  before  arriving  opposite  the  upper  part  of  the 
larynx,  it  receives  the  facial  vein. 

2698.  Facial  Vein.  {Vena  facialis).  This  vein  commences  on 
the  top  of  the  head,  and  on  the  forehead,  by  a  great  number  of 
roots  which  unite  into  a  pretty  large  subcutaneous  branch,  having 
frequent  anastomoses  with  that  of  the  opposite  side,  descending 
vertically  upon  the  middle  region  of  the  forehead,  and  commonly 
named  the  Frontal  Vein,  (Vena  preparata).  When  this  vein  has 
arrived  upon  the  sides  of  the  root  of  the  nose,  it  assumes  the  name 
of  Angular  Vein,  receives  anastomosing  twigs  from  the  ophthal- 
mic, and  is  augmented  by  Palpebral  and  Superciliary  veins.  It 
is  here  that  the  Facial  Vein  properly  so  called  commences  ;  it 
descends  under  the  integuments  or  levator  labii  superioris  alaeque 

*  No  veins  have  yet  been  discovered  in  the  membrana  pupillaris  of  the  foetus. -f- 

t  Venm  pupillarea  in  foetu  in  venas  iridis  transeunt,  cumque  his  ulteriusprogrediuntur.  Sosmm.  op. 
cit.  To.Ti.  V.  p,  359. 
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nasi  and  orbicularis  palpebrarum  muscles,  bends  outwards,  passes 
beneath  the  zygomaticus  major  at  a  considerable  distance  from  the 
commissure  of  the  lips,  receives  the  dorsal  veins  of  the  nose,  the 
superior  and  i7iferior  coronary  veins  of  the  lips,  and  several  buccal 
and  7nasseteric  veins,  and  directs  itself  towards  the  base  of  the  jaw, 
"without  forming  flexuosities  like  the  artery  to  which  it  corresponds. 
It  then  directs  itself  obliquely  downwards,  backwards  and  outwards, 
between  the  platysma  myoides  and  submaxillary  gland,  and  ar- 
rives at  the  internal  jugular  vein,  after  being  augmented  in  the  lat- 
ter part  of  its  course  by  the  ranine,  submental,  and  inferior  Pala- 
tine Veins. 

The  first  of  these  three  veins  arises  from  the  point  of  the  tongue, 
descends  along  its  inferior  surface,  follows  the  hypoglossal  nerve 
between  the  mylo-hyoideus  and  hyo-glossus  muscles,  and  dis- 
charges itself  into  the  facial  vein  a  little  above  the  two  followin<y. 

The  second  commences  in  the  tongue  and  sublingual  gland,  by 
a  branch  which  accompanies  Wharton's  duct,  and  which  is  pre- 
sently augmented  by  other  branches  from  the  digastricus,  platysma 
myoides  and  mylo-hyoideus  muscles,  and  from  the  sub-maxillary 
gland.  By  their  union,  these  branches  constitute  the  trunk  of  the 
vein,  which  descends  backwards  between  the  body  of  the  jaw  and 
the  anterior  belly  of  the  digastricus  muscle,  and  opens  into  the 
facial  vein  or  into  the  superior  thyroid. 

The  third  arises  chiefly  from  the  tonsils  and  velum  palati,  ac- 
companies the  inferior  palatine  artery,  descends  upon  the  sides  of 
the  pharynx,  and  receives  some  twigs  from  the  pterygoideus  in- 
ternus  and  stylo-glossus  muscles. 

2699-  After  receiving  the  facial  vein,  the  internal  jugular  is 
augmented  by  the  lingual  and  pharyngeal  veins. 

2700.  Lingual  Vein  {Vena  lingualis).  It  arises  particularly 
from  a  very  complicated  net-work,  which  is  placed  towards  the  base 
of  the  tongue,  beneath  the  mucous  membrane,  between  the  epi- 
glottis and  the  foramen  coecum  (2072).  It  also  receives  many 
twigs  from  the  tissue  of  the  tongue,  the  sublingual  gland,  and  the 
genio-glossus  muscle  :  it  anastomoses  with  the  ranine  vein,  de- 
scends between  the  sublingual  gland  and  the  genio-glossus  muscle, 
then  between  the  hyo-glossus  and  mylo-hyoideus  muscles,  and  di- 
rects itself  horizontally  backwards  and  outwards  before  the  latter, 
along  the  upper  edge  of  the  hyoid  bone.  It  frequently  unites  with 
the  pharyngeal  before  opening  into  the  jugular. 

2701.  Pharyngeal  Vein  {Vena  pharyngeal .  It  commences  at 
the  pharyngeal  venous  plexus,  of  which  we  have  already  spoken, 
(2683),  which  is  formed  by  the  anastomosis  of  the  two  pharyngeal 
veins,  of  some  emissary  veins  of  Santorini,  and  of  the  internal  max- 
illary veins.  Its  size  is  considerable.  It  opens  into  the  jugular 
vein  separately  or  along  with  the  preceding. 

2702.  Opposite  the  upper  edge  of  the  larynx,  the  internal  ju- 
gular vein  receives  the  superior  thyroid  and  occipital  veins. 

2'J03.  Superior  Thyroid  Vein.     {Vena  thyroidea  superior).     It 
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arises  in  the  tliyroid  body  by  a  multitude  of  roots  which  anasto- 
mose upon  the  upper  edge  of  that  organ  with  those  of  the  oppo- 
site side,  and  which  unite  into  a  single  trunk  which  passes  between 
the  sterno-thyroidei  and  sterno-hyoidei  muscles,  frequently  receive 
the  ranine  and  lingual  veins,  and  always  the  laryngeal  vein,  which 
comes  from  the  interior  of  the  larynx,  divides  into  two  branches, 
and  thus  opens  into  the  jugular  vein  by  two  different  points. 

2704.  Occipital  Vein.  {Vena  occipitalis).  Its  roots  exactly 
fallov/  the  course  of  the  twigs  of  the  occipital  artery  (2322),  and 
unite  into  a  single  trunk,  which  passes  under  the  splenius  muscle 
to  open  into  the  internal  jugular  vein,  or  into  the  external,  but 
more  rarely  into  the  latter. 

2705.  Veins  of  the  Diplo'e.  They  are  situated  in  the  substance 
of  the  diploe  of  the  bones  of  the  skull,  and  lodged  in  particular 
canals.  They  commence  by  very  delicate  and  numerous  radicles, 
which  form  a  kind  of  net-work  upon  the  soft  membrane,  lining  the 
areolae  of  the  diploe.  By  their  successive  union,  these  original 
radicles  form  branches  becoming  larger  and  larger,  in  the  inte- 
rior of  which  are  observed  small  valves,  and  which  direct  them- 
selves towards  the  base  of  the  skull.  The  number  and  size  of 
these  principal  branches  vary  much  ;  but  in  general  one  or  two 
arc  found  in  the  substance  of  the  frontal  bone,  which  discharge 
themselves  into  the  frontal  vein,  two  in  the  substance  of  the  pa- 
rietal bone,  which  open  into  the  lateral  sinuses  of  the  dura  mater 
and  into  the  deep  temporal  veins,  and  one  in  the  occipital  bone, 
which  opens  into  the  occipital  vein.  From  this  arrangement,  it  is 
easy  to  judge  that  these  vessels  contribute  to  the  formation  of  the 
internal  jugular  vein. 

Moreover,  it  is  to  be  remarked  that  the  veins  of  the  diploe  have 
numerous  anastomoses  with  each  other,  and  that  they  communi- 
cate, internally  and  externally  of  the  skull,  by  a  multitude  of  emis- 
sary twigs,  with  the  venous  trunks  which  creep  upon  that  part,  or 
with  the  sinuses  formed  in  the  dura  mater. 

2706.  After  receiving  all  the  branches  mentioned  above,  the  in- 
ternal jugular  vein  forms  a  large  trunk,  which  descends  vertically 
along  the  anterior  and  lateral  part  of  the  neck,  behind  the  omo- 
hyoideus  and  sterno-cleido-mastoideus  muscles  and  the  cervical 
branch  of  the  hypoglossal  nerve,  before  the  rectus  captis  anticus 
major,  the  vertebral  column,  the  commencement  of  the  subclavian 
artery  and  the  scalenus  anticus  muscle,  and  externally  of  the  com- 
mon carotid  artery  and  pneumo-gastric  nerve.  This  vein  joins 
the  subclavian  to  form  the  I'iena  innom'inata,  and  presents  on  the 
right  side  the  same  direction  as  the  vena  cava  superior,  while  on 
the  left  it  forms  a  right  angle  with  the  subclavian. 

2707-  In  this  latter  course,  the  internal  jugular  vein  receives 
only  a  few  cutaneous  veins,  and  some  branches  which  issue  from 
the  thyroid  body  under  the  name  of  Middle  Thyroid  Veins  {vence 
thyroidecB  medioe. 
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OF  THE  VEINS  WHICH,  BY  UNITING,  FORM  THE  SUBCLAVIAN 

VEIN. 

2708.  Brachial  Veins.  The  collateral  arteries  of  the  fingers, 
the  branches  of  the  palmar  arches,  these  arches  themselves,  the  ra- 
dial and  ulnar  arteries,  and  all  their  divisions,  are  accompanied 
each  by  two  veins  which  exactly  follow  their  course,  and  which 
become  larger  and  larger  as  they  ascend  towards  the  elbow  joint, 
where  they  form  four  principal  and  deep  veins,  which  unite  two 
and  two,  so  as  afterwards  to  constitute  two  large  trunks.  These 
run  along  the  brachial  artery,  and  embrace  it  at  different  points  by 
anastomosing  twigs,  which  they  send  off  to  each  other.  They  re- 
ceive in  their  course  all  the  veins  which  accompany  the  divisions 
of  the  artery,  as  the  vena  anastomotica,  the  deep  humeral  vein,  &c. 
and  open  into  the  axillary  vein  at  the  same  place  as  the  basilic. 

2709.  Cephalic  Vein  (vena  cephalica^.  It  commences  by  a 
great  number  of  radicles,  disposed  in  the  form  of  a  net-work  on 
the  back  of  the  hand,  and  upon  the  muscles  of  the  thumb.  These 
radicles  unite  into  a  single  trunk,  which  takes  the  name  of  Cephalic 
Vein  of  the  Thumb  ( Vena  cephalica  pollicis)  and  bends  inwards 
upon  the  muscles  of  the  first  interosseal  space. 

This  trunk  ascends  along  the  anterior  and  external  part  of  the 
fore- arm,  where  it  forms  the  Superficial  Radial  Vein.  It  receives 
on  all  hands  numerous  svibcutaneous  twigs,  and  on  arriving  at  the 
bend  of  the  arm,  unites  with  the  median-cephalic  vein,  which  as- 
cends outwards  in  the  triangular  space  formed  in  that  place  by  the 
anterior  muscles  of  the  fore-arm,  and  is  larger  than  the  superficial 
radial  vein. 

These  two  veins,  thus  united,  form  the  trunk  of  the  cephalic, 
which  ascends  vertically  at  the  outer  and  fore  part  of  the  arm, 
along  the  external  edge  of  the  biceps  mviscle,  at  first  under  the 
skin,  and  afterwards  in  the  cellular  interval  which  separates  the 
pectoralis  major  and  deltoid.  Then,  bending  inwards,  under  the 
clavicle,  it  opens  singly,  or  by  several  branches,  into  the  axillary 
vein,  frequently  communicating  by  a  twig  with  the  external  jugu- 
lar vein.  In  all  this  course  it  only  receives  a  very  small  number 
of  secondary  veins. 

2710.  Basilic  Vein  (Vena  basilica).  This  vein,  which  is 
larger  than  the  cephalic,  is  formed  by  two  branches,  which  are 
named  the  Posterior  Ulnar,  and  Anterior  Ulnar  Veins. 

The  Posterior  Ulnar,  which  is  larger  than  the  anterior,  com- 
mences on  the  inner  part  of  the  back  of  the  hand,  and  on  the 
posterior  surface  of  the  fingers,  by  a  net-work  formed  by  a  great 
number  of  radicles  frequently  anastomosing  together,  and  with 
those  of  the  cephalic  vein  of  the  thumb  and  superficial  radial  vein, 
and  united  internally  of  the  hand  into  a  single  trunk,  named  the 
Vena  salvatella.  This  vein,  ascending  upon  the  inner  part  of 
the  fore-arm,  assumes  the  name  of  posterior  ulnar.     It  receives 
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in  this  course  a  great  number  of  subcutaneous  secondary  veins, 
passes  behind  the  inner  condyle,  and  unites  with  the  anterior  ulnar 
vein. 

The  Anterior  Ulnar  Vein,  commences  in  the  inferior  region  of 
the  internal  and  anterior  part  of  the  fore-arm,  and  ascends  before 
the  inner  condyle.  It  communicates  with  the  preceding  by  a  great 
number  of  anastomosing  twigs. 

Thus  formed  by  these  different  branches,  the  basilic  vein,  after 
receiving  the  median  basilic,  ascends  along  the  inner  part  of  the  arm 
before  the  ulnar  nerve,  receiving  but  a  small  number  of  twigs,  and 
anastomosing  pretty  frequently  with  the  cephalic  vein.  It  then 
throws  itself  deeply  into  the  axilla,  and  is  manifestly  continuous 
with  the  axiUary  vein. 

The  Median  vein  (vena  mediana)  comes  from  a  great  number  of 
roots  expanded  over  the  whole  anterior  surface  of  the  fore-arm, 
and  is  joined  by  a  deep  vein  which  is  formed  of  detached  twigs  of 
the  deep  radial  and  ulnar  veins.  About  the  bend  of  the  elbow 
the  median  vein  divides  into  the  median  cephalic  and  me- 
dian basilic  veins,  the  former  of  which  ascends  outwards  to 
join  the  cephalic  vein,  and  the  latter  ascends  obliquely  inwards 
along  the  tendon  of  the  biceps,  and  unites  with  the  basilic 
vein. 

2711.  Axillary  Vein  (vena  axillaris).  This  vein  is,  there- 
fore, the  result  of  the  union  of  all  those  which  we  have  exa- 
mined in  the  hand,  fore-arm,  and  arm,  whether  deep  or  su- 
perficial. It  ascends  obliquely  inwards  under  the  clavicle,  al- 
ways situated  before  the  axillary  artery,  from  the  tendon  of  the 
pectoralis  major  to  the  inferior  extremity  of  the  scalenus  anticus 
muscle. 

In  this  course,  it  receives  the  Circumjlex  Veins,  the  Sub-Sca- 
pular, Long  Thoracic,  Superior  Thoracic,  and  Acromial  Veins, 
which  correspond  to  the  branches  furnished  by  the  axillary 
artery. 

2712.  To  the  axillary  vein  succeeds  the  Subclavian  Vein  (vena 
subclavia)  which  extends  from  the  inferior  extremity  of  the  sca- 
lenus anticus  muscle,  before  which  it  passes,  to  the  vena  inno- 
minata,  which  it  forms  by  its  union  with  the  internal  jugular. 
Both  vence.  innominatcB  proceed  at  first  transversely  inwards,  and 
then  bend  downwards  to  enter  the  thorax.  But  they  present 
differences  according  as  they  are  examined  on  the  right  or  on 
the  left  side,  on  account  of  the  position  of  the  vena  cava  su- 
perior. 

Thus  the  right  vena  innominafa  is  very  short,  and  approaches 
the  vertical  direction  more  in  the  second  part  of  its  course.  It  is 
covered  by  the  sterno-cleido-mastoideus  muscle,  the  sterno-clavi- 
cular  articulation,  the  cartilage  of  the  first  rib,  and  a  small  por- 
tion of  the  sternum.  It  is  applied  externally  and  posteriorly 
against  the  right  lamina  of  the  mediastinum,  the  pneumo-gastric 
nerve,    the   right   sub-clavian   artery,    and   the   scalenus  anticus 
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muscle.     It  corresponds   internally  to  the  aorta.      Moreover  its 
size  is  always  less  than  that  of  the  left. 

The  left  is  much  longer,  and  approaches  the  horizontal  direc- 
tion more  than  the  right.  It  is  also  covered  by  the  same  parts, 
and,  moreover,  by  nearly  the  "whole  breadth  of  the  sternum,  and 
by  the  muscles  which  are  attached  to  it.  It  covers  the  scalenus 
anticus  muscle,  the  left  subclavian  artery,  the  left  lamina  of  the 
mediastinum,  the  pneumo-gastric  nerve,  the  arch  of  the  aorta, 
and  the  arteria  innominata.  It  is  also  always  larger  than  the 
right. 

2713.  The  left  vena  innominata  receives  two  veins  which  the 
right  does  not  receive.  They  are  named  the  Left  Internal  Mam- 
mary, and  the  Left  Inferior  Thyroid. 

2714.  Left  Internal  Mammary  Vein.  Its  roots  are  seen 
wherever  the  corresponding  artery  sends  its  twigs,  and  are  col- 
lected into  a  single  trunk  which  ascends  backwards  and  out- 
wards upon  the  posterior  surface  of  the  sterno-costal  cartilages, 
and  opens  into  the  left  vena  innominata,  beside  the  superior 
intercostal.  In  its  course,  this  vein  is  augmented  by  the  superior 
phrenic,  left  mediastinal  and  thymic  veins. 

2715.  Left  Inferior  Thyroid  Vein.  Its  roots,  on  leaving  the 
inferior  part  of  the  thyroid  body,  anastomose  with  those  of  the 
right  inferior  thyroid  vein,  and  thus  form,  before  the  trachea,  an 
arch  into  which  open  numerous  twigs  freqviently  anastomosing  to- 
gether, and  expanded  over  the  thyroid  body  and  in  the  muscles 
■which  cover  it.  They  communicate  with  the  sviperior  thyroid 
veins,  and  collectively  constitute  the  Thyroid  Venous  Plexus. 

From  this  plexus  comes  off  the  trunk  of  the  vein,  which  runs  at 
Srst  transversely  outwards,  then  descends  obliquely  upon  the  tra- 
chea, from  which  it  is  separated  by  much  fat,  vipon  the  pneumo- 
gastric  nerve,  and  the  common  carotid  artery,  and  opens  inferiorly 
and  posteriorly  into  the  left  vena  innominata,  which  consequently 
covers  it  inferiorly. 

271 6.  The  two  venae  innominatse  also  receive  the  Vertebral  and 
Superior  Intercostal  veins. 

2717-  Vertebral  Vein  (vena  vertebralis).  It  commences  in  the 
muscles  of  the  occipital  and  posterior  cervical  regions,  by  a  great 
number  of  roots  which  collect  into  a  single  trunk  towards  the  occi- 
pital foramen.  This  trunk  directs  itself  forwards,  above  the  atlas, 
penetrates  into  the  foramen  which  occupies  the  base  of  the  trans- 
verse process  of  that  vertebra,  and  there  communicates  with  the 
lateral  sinus  of  the  dura  mater,  by  a  twig  lodged  in  the  posterior 
condyloid  foramen. 

The  vertebral  vein  then  descends  in  the  canal  which  lodges  the 
vertebral  artery  (2389),  communicating  by  each  of  the  interverte- 
bral foramina  with  the  vertebral  sinvis,  and  receiving  opposite  each 
intervertebral  space  a  twig  from  the  muscles  of  the  neck. 

It  issues  from  its  canal  at  the  sixth  or  seventh  cervical  vertebra, 

receives  a  branch  which  corresponds   to  the  deep  cervical  artery 
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(24i26),  and  unites  with  another  considerable  vein,  which  com- 
mences upon  the  lateral  region  of  the  head,  where  it  communi- 
cates with  the  lateral  sinus  of  the  dura  mater  by  the  mastoid 
foramen,  and  which  descends  before  the  transverse  processes  of 
the  cervical  vertebra,  sending  numerous  anastomosing  twigs  to  the 
trunk  of  the  vein  itself,  and  receiving  many  twigs  from  the  neigh- 
bouring mviscles. 

After  this  union,  the  vertebral  vein  descends,  beside  the  artery, 
between  the  rectus  capitis  anticus  major  and  scalenus  anticus  mus- 
cles, passes  on  the  left  side  before  the  subclavian  artery,  and  on 
the  right,  behind  it  and  the  recurrent  nerve,  to  open  posteriorly 
and  inferiorly  into  the  vena  innominata. 

2718.  Right  Superior  Intercostal  Vein.  It  is  sometimes  want- 
ing, and  is  always  smaller  than  the  left.  When  it  exists,  it  com- 
mences by  branches  distributed  in  the  two  superior  intercostal 
spaces,  and  afterwards  united  into  a  single  trunk,  which  issues  from 
the  thorax  by  its  superior  circumference,  and  opens  into  the  poste- 
rior and  inferior  part  of  the  vena  innominata,  near  the  vertebral. 

2719.  Left  Superior  Intercostal  Vein.  It  is  always  larger  and 
especially  longer  than  the  right.  It  commences  in  the  eighth,  se- 
venth or  sixth  intercostal  space,  by  some  twigs  which  partly  anas- 
tomose with  the  vena-azygos  and  vena  semi-azygos,  and  ascends 
vertically  behind  the  pleura,  on  the  side  of  the  bodies  of  the  ver- 
tebrae, successively  receiving  branches  from  each  intercostal  space. 
Towards  the  third  vertebra,  it  presents  a  third  curve,  which  re- 
ceives three  or  four  veins  which  descend  from  the  two  first  inter- 
costal spaces  ;  it  then  passes  behind  the  lung  and  aorta,  a  little  ex- 
ternally of  the  latter,  and  there,  the  Left  Bronchial  Vein  discharges 
itself  into  it.  After  this  it  issues  from  the  thorax  and  opens  into 
the  left  vena  innominata. 
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2720.  Formed  by  the  imion  of  the  two  vense  innominatas  which 
carry  all  the  blood  of  the  head,  superior  extremities,  and  a  portion 
of  the  thorax,  the  vena  cava  superior  commences  opposite  the  car- 
tilage of  the  first  rib,  a  little  above  the  arch  of  the  aorta,  and  des- 
cends to  the  left  and  forwards  as  far  as  the  base  of  the  pericardium, 
from  which  it  receives  a  fibrous  sheath  more  or  less  prolonged  upon 
its  walls.  It  then  enters  into  that  membraneous  sac,  descends  ver- 
tically to  the  right  of  the  aorta,  from  which  it  is  a  little  separated, 
is  invested  by  the  serous  membrane  of  the  pericardium,  and  opens 
into  the  right  auricle  of  the  heart,  behind  its  free  appendage,  a 
little  above  the  vena  cava  inferior,  and  confounded  with  the  latter 
in  a  greater  or  less  extent. 

2721.  The  vena  cava  superior  corresponds  anteriorly  to  the 
thymus  gland  and  cellular  tissue  of  the  anterior  mediastinum  ;  pos- 
teriorly, to  the  superior  right  pulmonary  vein  and  aorta ;  to  the 
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right,  to  the  lung ;  to  the  lefi,  to  the  portion  of  the  pericardium 
which  ascends  upon  the  aorta. 

2722.  Before  penetrating  into  the  pericardium,  the  vena  cava 
superior  receives  the  Vena  azygos,  right  internal  mammary  and 
inferior  thyroid  veins,  and  several  thymic,  mediastinal,  pericar- 
diac and  superior  phrenic  branches,  all  from  the  right  side. 

2723.  Right  Internal  Mammary  Vein.  It  is  precisely  similar 
to  the  left  (2714),  differing  from  it  only  in  its  termination. 
Towards  the  umbilicus,  its  first  roots  anastomose  with  those  of  the 
epigastric  vein. 

2724.  Right  Inferior  Thyroid  Vein.  In  the  first  part  of  its 
course,  it  is  in  all  respects  similar  to  the  left,  with  which  it  consti- 
tutes the  thyroid  venous  plexus  (2715).  But  farther  down,  it 
descends  outwards,  between  the  pneumogastric  nerve  and  the  ar- 
teria  innominata,  which  are  behind,  and  the  sterno-thyroidei  and 
sterno-hyoidei  muscles,  which  are  before,  and  opens  into  the  vena 
cava  superior,  between  the  two  venae  innominatag. 

2725.  Vena  A:^ygos.  It  forms  a  communication  between  the 
two  venae  cavae.  It  opens  into  the  vena  cava  superior,  immediate- 
ly above  the  right  bronchus,  forming  around  it  and  the  right  pul- 
monary artery,  a  kind  of  arch,  by  bending  from  before  backwards, 
and  a  little  from  left  to  right.  It  then  descends  slightly  forwards 
and  to  the  left,  upon  the  fore  and  right  part  of  the  bodies  of  the 
dorsal  vertebrae,  alongside  of  the  aorta  and  before  the  right  inter- 
costal arteries.  It  then  penetrates  into  the  abdomen,  passing 
through  the  crura  of  the  diaphragm  along  with  the  aorta  and  tho- 
racic duct,  or  sometimes  to  the  outside  of  the  right  crus.  In  the 
abdomen,  it  opens  into  the  vena  cava  inferior  or  into  one  of  the 
lumbar  veins.     Sometimes,  at  its  termination,  it  bifurcates. 

2726.  Near  its  origin,  the  vena  azygos  receives,  by  the  convex- 
ity of  its  curve,  the  Right  Bronchial  Vein,  the  roots  of  which  ex- 
tend into  the  lung  and  over  the  oesophagus,  and  some  small  twigs 
from  the  trachea,  bronchial  lymphatic  ganglia,  pericardium,  and 
walls  of  the  aorta  and  pulmonary  artery. 

2727.  In  its  course,  along  the  dorsal  vertebras,  the  vena  azygos 
receives  anteriorly  several  twigs  from  the  aorta  and  oesophagus ; 
some  of  the  latter  are  very  large,  especially  below.  To  the  right,  it 
receives  the  corresponding  intercostal  veins,  which  have  the  same 
distribution  as  the  arteries  of  that  name.  To  the  left,  towards  the 
seventh  rib,  it  receives  the  Vena  semi-azygos,  a  considerable  branch 
which  commences,  by  anastomosing  with  the  right  renal  vein  or 
with  the  first  lumbar  vein,  enters  into  the  thorax  by  a  particular 
aperture  of  the  diaphragm,  ascends  parallel  to  the  vena  azygos  on 
the  left  side  of  the  vertebrae,  and  passes  behind  the  aorta  and 
oesophagus,  receiving  the  inferior  intercostal  veins  of  the  left  side. 
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Of  the  Veins  which  unite  to  form  the  Vena  Cava 
Inferior, 

OF  THE  VEINS  WHICH,  BY  THEIR  UNION,  FORM    THE  EXTERNAL 

ILIAC  VEIN. 

2728.  Popliteal  Vein,  {Vena  poplited).  It  commences  deeply 
by  three  secondary  veins,  which  have  precisely  the  same  course  as 
the  anterior  and  posterior  tibial  and  fibular  arteries.  It  is  exactly 
similar  to  the  artery  whose  name  it  bears,  at  the  outer  part  of  which 
it  is  first  situated,  and  afterwards  at  its  posterior  part.  It  receives, 
moreover,  a  subcutaneous  vein,  which  is  the  following. 

2729.  Ecvtemal  Vena  Saphena  {Vena  saphena  externa  seu  mi- 
nor). It  commences  by  several  roots  expanded  on  the  one  hand, 
upon  the  back  of  the  foot,  and  upon  its  outer  side,  and  on  the 
other,  embracing  the  external  malleolus,  behind  which  they  unite 
into  a  single  trunk,  which  ascends  obliquely,  approaching  the  tendo 
AchiUis,  and  afterwards  directs  itself  vertically,  between  the  inte- 
guments and  the  union  of  the  two  heads  of  the  gastrocnemius 
muscle,  towards  the  hollow  of  the  ham  where  it  is  situated,  beside 
the  tibial  nerve,  and  opens  into  the  popliteal  vein. 

2730.  Femoral  ox  Crural  Vein,  {Vena  femoralis).  This  imme- 
diately succeeds  the  popliteal  vein,  and  ascends  obliquely  at  the 
inner  and  fore  part  of  the  thigh,  close  to  the  femoral  artery,  and 
following  precisely  the  same  course  up  to  the  crural  arch  (2608). 
It  is  at  first  placed  behind  the  artery  ;  but  above,  it  is  in  contact 
with  its  inner  side.  It  receives  a  great  number  of  deep  branches, 
precisely  similar  to  those  of  the  artery,  and  a  superficial  branch, 
which  is  the  following. 

2731.  Internal  Vena  Saphena,  {Vena  saphena  interna  seu 
major).  Its  first  radicles  occupy  the  inner  edge  of  the  great  toe, 
and  form  on  the  back  of  the  foot,  near  the  metatarso-phalangeal 
articulations,  a  transverse  arch  which  unites  with  the  external 
saphena,  and  whose  convexity,  which  is  directed  forwards,  receives 
a  certain  number  of  twigs  from  the  toes.  All  these  roots  united 
ascend  before  the  malleolus  internus,  over  the  ankle-joint,  and 
form  a  trunk  which  is  further  augmented  by  many  branches  from 
the  tarsal  and  metatarsal  regions.  This  trunk  ascends  at  first 
vertically,  afterwards  obliquely  backwards,  along  the  inner  part  of 
the  leg,  and  passes  behind  the  internal  condyle  of  the  femur.  It 
then  ascends  almost  vertically  on  the  inner  side  of  the  thigh,  before 
the  adductores  and  gracilis  muscles,  and  receives  branches  which 
come  from  the  posterior  and  superficial  part  of  the  thigh.  One  of 
these  branches  is  larger  than  the  rest ;  it  commences  at  the  fore 
part  of  the  leg,  or  around  the  inner  condyle  of  the  femur,  by 
several  roots  of  considerable  size,  some  of  which  anastomose  with 
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the  trunk  of  the  vein  itself ;  it  then  ascends  obliquely  between  the 
skin  and  the  fat,  receiving  many  twigs  from  them. 

The  internal  vena  saphena  then  ascends  as  far  as  the  crural 
arch,  where  it  discharges  itself  into  the  femoral  vein.  There, 
it  receives  several  Abdominal  Subcutaneous  Veins,  a  vein  which 
corresponds  to  the  superficial  circumflex  iliac  artery  (2618),  and  the 
Eooternal  Pudic  Veins. 

2732.  EwternaJ  Iliac  Vein,  (Vena  iliaca  externa).  Placed 
beneath  and  a  little  internally  of  the  artery  of  the  same  name  (2601), 
this  vein  receives  branches  corresponding  to  those  of  the  artery, 
and  follows  precisely  the  same  course.  The  Epigastric  and  Cir- 
cutnflex  Iliac  Veins  open  into  it.  It  receives  moreover  in  the 
male  a  pretty  large  vein  which  enters  by  the  inguinal  ring,  united 
to  the  spermatic  cord,  and  which  comes  from  the  envelopes  of  the 
testicle. 


OF  THE  VEINS  WHICH  FORM  THE  HYPOGASTRIC  OR  INTERNAL 

ILIAC  VEIN. 

2733.  The  Hypogastric  Vein,  (Vena  iliaca  interna),  placed  in 
the  excavation  of  the  pelvis,  behind  the  artery  of  the  same  name, 
is  composed  of  a  number  of  branches  corresponding  exactly  to 
those  of  the  artery,  v/ith  the  exception  of  some  which  we  proceed 
to  describe. 

2734.  Vesical  Veins.  They  are  very  numerous  and  of  large 
size.  They  exhibit  differences  according  to  the  sex  of  the  subject 
in  which  they  are  examined. 

In  the  male,  they  commence  upon  the  glans  by  a  great  number 
of  radicles  which  unite  into  two  large  trunks,  the  Dorsal  Veins  of 
the  Penis,  which  run  upon  the  back  of  that  organ,  accompanying 
the  dorsal  arteries  (2599),  and  afterwards  wind  from  above  down- 
wards at  the  exterior  of  the  corpus  cavernosum.  There,  these  two 
veins  subdivide  into  several  secondary  trunks,  and  vmite  with  other 
veins  which  come  from  the  substance  of  the  scrotum  and  dartos, 
and  from  the  external  surface  of  the  tunica  vaginalis.  They  then 
proceed  together,  mingling  with  several  branches  of  the  internal 
pudic  vein,  to  the  roots  of  the  corpus  cavernosum,  enter  by  the 
arch  of  the  pubes,  and  continue  their  course  horizontally  on  the 
sides  of  the  bladder.  After  this  they  unite  with  new  branches  ex- 
panded over  the  prostate  gland  and  the  walls  of  the  bladder,  form- 
ing by  their  anastomoses  a  very  extensive  plexus  with  numerous 
meshes,  and  at  length,  collecting  again  into  a  few  trunks,  open  into 
the  internal  iliac  vein,  near  the  obturator  vein,  receiving  by  the 
way  some  veins  from  the  rectum  and  vesiculse  seminales. 

In  the  female,  the  vesical  veins  commence  by  the  Dorsal  Veins 
of  the  Clitoris,  and  by  a  great  number  of  roots  spread  out  in  the 
skin  and  cellular  tissue  of  the  labia.    They  unite  around  the  vulva. 
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and  communicate  with  tlie  internal  and  external  pudic  arteries. 
Several  come  from  the  constrictor  vaginae  muscle,  and  the  whole 
together  form  on  the  sides  of  the  vagina  and  bladder  a  very  re- 
markable plexus,  from  which  proceed  the  last  trunks  of  these  veins. 
They  receive  by  the  way  a  great  number  of  twigs  placed  between 
the  rectum  and  vagina,  and  between  the  latter  and  the  bladder. 

2735.  Sacro-Lateral  Veins.  They  communicate  in  the  sacral 
canal,  anastomosing  with  the  vertebral  sinuses,  issue  by  the  ante- 
rior sacral  foramina,  and  direct  themselves  transversely  before  the 
sacrum  to  join  the  hypogastric.  The  inferior  are  larger  than  the 
superior. 


OF  THE  COMMON  ILIAC  VEINS. 

{Fence  iliaccB  communes). 

2736.  They  result  from  the  union  of  the  external  iliac  and  hy- 
pogastric veins,  and  are  of  very  large  size.  They  arise  opposite 
the  sacro-iliac  symphysis,  and  ascend  from  thence  converging  ob- 
liquely inwards,  to  the  articulation  of  the  bodies  of  the  fourth  and 
fifth  lumbar  vertebrae,  where  they  unite  to  give  rise  to  the  vena 
cava  inferior.  The  left  passes  successively  under  the  left  common 
iUac  artery,  then  before  the  last  vertebra,  and,  lastly,  behind  the 
right  common  iliac  artery. 
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2737.  It  is  much  larger  than  the  superior,  and  extends  from  the 
articulation  of  the  fourth  and  fifth  lumbar  vertebrae  to  the  right 
auricle  of  the  heart,  at  the  inferior  and  posterior  part  of  which  it 
opens,  being  continuous  a  little  with  the  vena  cava  superior. 

It  ascends  at  first  vertically  on  the  right  lateral  part  of  the  bo- 
dies of  the  lumbar  vertebrae,  to  beneath  the  liver,  covered  by  the 
right  common  iliac  artery,  then  by  the  peritoneum  and  duodenum, 
and  placed  to  the  right  of  the  aorta.  Opposite  the  liver  its  calibre 
fi-equently  contracts  a  little,  and  sometimes,  on  the  contrary,  en- 
larges in  a  remarkable  degree.  It  enters  behind  that  viscus,  de- 
scribing a  slight  curve,  the  convexity  of  which  is  turned  to  the  left ; 
it  then  sometimes  passes  through  an  aperture  which  the  liver  pre- 
sents to  it ;  but,  more  commonly,  is  lodged  in  a  notch  formed  be- 
tween its  right  lobe  and  the  lobulus  Spigelii.  In  the  latter  case,  it 
corresponds  to  the  middle  and  inferior  part  of  the  diaphragm. 

Above  the  liver,  the  vena  cava  inferior  introduces  itself  into  the 
pericardium,  passing  through  a  wide  aperture  of  the  aponeurosis  of 
the  diaphragm  (1274<).  It  directs  itself  a  little  obliquely  to  the 
left,  backwards  and  upwards,  then  immediately  enters  the  right 


7-50  ORGANS  OF  CIRCULATION. 

auricle  of  the  heart  by  an  aperture  which  is  bounded  by  the  Eus- 
tachian valve  (2252). 

2738.  The  branches  which  the  vena  cava  inferior  receives  in  this 
course  are  the  middle  sacral  vein,  the  lumbar  veins,  the  right  sper- 
matic vein,  and  the  renal,  capsular,  hepatic,  and  inferior  phrenic 
veins. 

2739.  Middle  Sacral  Vein.  It  ascends  upon  the  middle  part 
of  the  anterior  surface  of  the  coccyx  and  sacrum,  and  opens  into 
the  vena  cava,  in  the  angle  formed  by  the  union  of  the  two  common 
iliac  veins. 

2740.  Lumhar  Veins,  (VencB  lumbales).  They  are  four  on 
each  side,  and  commence  each  by  an  abdominal  branch  and  a  dor- 
sal branch,  corresponding  to  the  branches  of  the  lumbar  arteries 
(2554).  Their  first  roots  anastomose  with  those  of  the  last 
intercostal  veins,  and  of  the  epigastric  and  circumflex  iliac  veins. 
The  dorsal  branches  communicate,  by  the  intervertebral  foramina, 
with  the  vertebral  sinuses.  These  branches  unite  and  form  a 
trunk  which  directs  itself  transversely,  from  without  inwards,  along 
the  lumbar  arteries,  between  the  bodies  of  the  vertebras  and  the 
psoas  muscle.  The  lumbar  veins  of  the  left  side  pass  under  the 
aorta,  and  are  in  consequence  longer  than  the  right.  Before  the 
vertebral  column,  those  of  the  same  side  communicate  with  each 
other  by  means  of  several  vertical  twigs. 

2741.  Spermatic  Veins,  (Vence  spermaticce).  A  little  larger 
than  the  corresponding  arteries,  the  spermatic  veins  differ  in  their 
origin  in  the  two  sexes. 

2742.  In  the  male,  they  commence  by  a  plexus  which  is  named 
the  Spermatic,  the  roots  of  which  are  expanded  in  the  testicle, 
and  issue  from  it  for  the  most  part  through  the  tunica  albuginea, 
before  the  head  of  the  epididymis.  None  of  these  roots  pass  from 
the  testicle  to  the  epididymis  ;  only,  towards  the  small  extremity 
of  the  latter,  a  pretty  large  branch  issues  from  the  testicle,  extends 
along  the  upper  part  of  the  epididymis,  and  contributes  to  form  the 
plexus,  the  roots  of  which  then  become  more  numerous  and  larger, 
and  anastomose  with  the  roots  of  the  dorsal  veins  of  the  penis, 
and  of  the  vesical,  internal  pudic  and  other  neighbouring  veins. 
Afterwards,  the  plexus  collects  into  four  or  five  branches  which 
ascend  externally  of  the  tunica  vaginalis,  enveloping  the  vas  de- 
ferens, and  anastomosing  frequently  with  each  other.  These 
branches  then  pass  through  the  inguinal  ring,  unite  and  form  a 
single  trunk  which  directs  itself  inwards  and  upwards,  running 
along  the  psoas  muscle,  as  far  as  the  upper  part  of  the  pelvis. 

There,  the  spermatic  veins  divide  a  second  time  to  form  another 
plexus  under  the  kidney.  This  plexus  has  been  named  the  Corpus 
pampiniforme.  It  is  augmented  by  a  great  number  of  Adipose 
veins,  which  come  transversely  from  the  mass  of  fat  surrounding 
the  kidneys,  and  which  communicate  frequently  together.  Some 
of  its  twigs  also  come  from  the  mesocolon  and  mesentery,  where 
they  anastomose  with  those  of  the  vena  portae. 
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Above  the  corpus  pampiniforme,  the  spermatic  veins  unite  again 
into  a  single  one,  ascend  obliquely  inwards  between  the  peritoneum 
and  psoas  muscle,  and  open,  the  right  into  the  vena  cava,  under 
the  renal  vein,  the  left  into  the  corresponding  renal  vein. 

2743.  In  the  female^  the  spermatic  veins  derive  their  origin  from 
a  plexus  expanded  in  and  upon  the  ovarium,  and  of  which  several 
roots  come  from  the  sides  of  the  uterus,  where  they  anastomose 
with  the  uterine  veins.  They  are  afterwards  joined  by  some 
branches  which  arise  from  the  ligamentum  teres  and  Fallopian 
tube.  These  different  branches  collect  between  the  two  laminae  of 
the  broad  ligament  of  the  uterus,  pass  over  the  external  iliac  ar- 
tery, crossing  its  direction,  bend  outwards,  gain  the  brim  of  the 
pelvis,  and  after  this  exhibit  the  same  appearances  as  in  the  male. 

2744.  Renal  or  Emulgent  Vems,  (Vence  renales  seu  emul- 
gentes).  They  are  of  great  size.  Their  roots  correspond  exactly 
to  the  last  ramifications  of  the  renal  arteries,  in  the  substance  of  the 
kidneys.  They  unite  in  the  fissure  of  the  organ  into  several  con- 
verging branches,  which  collect  into  a  single  trunk  before  the 
artery.  The  trunk  directs  itself  transversely  inwards,  and  opens 
upon  the  sides  of  the  vena  cava.  The  left  renal  vein  is  com- 
monly larger  and  longer  than  the  right,  which  presents  a  slight 
obliquity. 

In  their  course,  the  renal  veins  receive  some  capsular  and  adi- 
pose twigs.  The  left  is  moreover  augmented  by  the  corresponding 
spermatic  vein. 

2745.  Capsular  Veins.  There  is  one  on  each  side.  They  fre- 
quently open  into  the  renal  veins,  and  in  other  respects  have  pre- 
cisely the  same  disposition  as  the  arteries  to  which  they  corres- 
pond. 

2746.  Hepatic  Veins  (vejice  hepaticcB).  They  have  their  roots 
in  the  substance  of  the  liver,  where  they  are  enveloped  by  a  pro- 
longation of  the  fibrous  capsule  of  that  organ.  Some  of  them  of 
small  size  and  irregular,  enter  the  vena  cava  separately.  Others, 
the  vence  cavce  hepaticcB^  to  the  number  of  two  or  three,  are  dis- 
tinguished into  left  and  right. 

The  Left  comes  from  the  left  lobe  of  the  liver,  and  issues  near 
its  free  edge,  not  far  from  its  left  lateral  ligament.  It  enters  into 
the  vena  cava  before  and  opposite  the  aperture  of  the  diaphragm, 
through  which  it  passes. 

The  Right  issues  from  the  right  lobe  of  the  Kver  about  the 
middle  of  its  inferior  surface,  directs  itself  transversely  to  the  left, 
and  opens  into  the  vena  cava  much  below  the  preceding. 

2747.  Inferior  Phrenic  Veins.  They  are  two  in  number, 
and  precisely  similar  to  the  arteries  of  the  same  name  (2506). 
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OF  THE  VERTEBRAL  VENOUS  SINUSES,    AND  VEINS  OF  THE  SPINAL 

MARROW. 

2748.  In  the  whole  length  of  the  vertebral  canal,  from  the  great 
occipital  foramen  to  the  extremity  of  the  sacrum,  behind  the  bodies 
of  the  vertebras,  before  the  dura  mater,  and  on  the  sides  of  the  pos- 
terior common  vertebral  ligament,  there  prevail  two  great  venous 
canals,  entirely  different  from  the  sinuses  of  the  dura  mater,  nam- 
ed Vertebral  Sinuses. 

Opposite  the  anterior  condyloid  formina,  these  sinuses  commu- 
nicate each  by  a  twig  with  the  corresponding  internal  jugular  vein, 
without  having  any  kind  of  connexion  with  the  sinuses  of  the  dura 
mater.  Their  calibre  is  always  in  the  inverse  ratio  of  the  greater 
or  less  development  of  the  posterior  vertebral  ligament :  thus,  in 
the  neck,  where  it  is  broad,  they  are  narrow,  and  in  the  back 
where  it  contracts,  they  increase  in  capacity.  They  are  in  general 
more  developed  upon  the  bodies  of  the  vertebrae  than  opposite 
their  fibro-cartilages,  which  is  especially  observable  in  the  lumbar 
region,  where  they  present  very  distinct  successive  contractions. 

Considered  with  reference  to  their  interior,  these  sinuses  have 
the  same  disposition  as  those  of  the  dura  mater ;  in  other  words, 
they  are  transversed  in  various  directions  by  irregularly  distributed 
membraneous  bridles. 

By  their  inner  side,  they  communicate  with  each  other  by  means 
of  prolongations  which  form  true  transverse  sinuses  constantly  oc- 
cupying the  middle  of  the  body  of  each  vertebra,  passing  under  the 
posterior  vertebral  ligament,  and  receiving  by  their  middle  and 
anterior  part,  the  veins  which  arise  in  the  spongy  tissue  of  the  ver- 
tebrae. 

By  their  outer  side,  the  vertebral  sinuses  communicate  with  the 
posterior  branches  of  the  vertebral  (2717)?  intercostal  (27I8)  and 
lumbar  (2740)  veins,  in  the  interval  of  the  transverse  processes. 

By  their  posterior  side,  they  receive  the  numerous  and  very 
slender  veins,  which  creep  upon  the  dura  mater  enveloping  the  spi- 
nal marrow. 

2749.  In  the  sacral  canal,  the  vertebral  sinuses  become  much 
diminished,  and  change  their  appearance.  Here  they  are  only 
cylindrical  veins  of  considerable  size,  immersed  in  an  adipose  cel- 
lular tissue,  and  have  no  adhesion  to  the  osseous  parts.  Their  in- 
ferior extremity  is  a  very  delicate  twig,  which  is  lost  in  the  fat. 
Externally  they  form  anastomoses  with  the  lateral  sacral  veins 
(2735)  ;  and,  internally,  send  transverse  twigs  of  communication 
to  each  other. 

2750.  The  veins  of  the  spinal  marrow  have  the  same  disposition 
as  the  arteries  of  that  part.  They  accompany  them,  and  open  in- 
to the  inferior  cerebellar  veins. 
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Of  the  Coronary  Veins  of  the  Heart. 

RIGHT  CORONARY  VEINS. 

2751.  Great  Right  Coronary  Vein.  It  commences  towards 
the  summit  of  the  heart  by  several  radicles  which  anastomose  with 
those  of  the  small  right  coronary  and  of  the  left  coronary  veins. 
It  then  ascends  in  the  adipose  groove  of  the  thick  margin  of  the 
heart,  accompanying  a  branch  of  the  corresponding  coronary  ar- 
tery. It  receives  a  great  number  of  lateral  twigs,  turns  over  the 
blunt  margin  of  the  heart,  passes  into  the  groove  which  separates 
the  auricles  from  the  ventricles,  becomes  horizontal,  and  directs  it- 
self to  the  right  and  upwards. 

2752.  Small  Right  Coronary  Vein.  It  arises  like  the  pre- 
ceding, passes  into  the  groove  of  the  posterior  surface  of  the  heart, 
receives  the  veins  of  that  surface  and  of  the  septum  of  the  ventri- 
cles, ascends,  vertically  upon  the  wall  of  the  auricle,  and  unites 
with  the  preceding. 

LEP^T  CORONARY  VEINS. 

2753.  They  are  much  smaller  than  the  right,  and  vary  much 
in  number.  They  commence  along  witli  the  preceding  at  the 
summit  of  the  heart,  by  several  roots  which  unite  upon  the  con- 
vex surface  of  that  organ  into  two  or  three  branches.  These 
often  collect  into  a  single  trunk  which  ascends  vertically  over  the 
groove  which  separates  the  ventricles  from  the  auricles,  and  opens 
along  with  the  others  at  the  posterior  part  of  the  right  auricle,  un- 
der the  vena  cava  inferior. 

Of  the  System  of  the  Vena  Portcs, 

ORIGIN  OF  THE  VENA  PORT^. 

2754.  The  Vena  PortcB  derives  its  origin  from  all  the  organs 
contained  in  the  cavity  of  the  abdomen,  excepting  the  kidneys  and 
bladder,  and  the  uterus  in  the  female.  But  these  origins  unite  to 
form  two  principal  trunks,  which  are  called  the  splenic  and  supe- 
rior mesenteric  veins. 

2755.  Splenic  Vein  {vena  sple7iica).  It  arises  from  the  spleen 
by  a  number  of  branches  varying  from  three  or  four  to  seven  or 
eight,  which,  after  a  short  course,  unite  upon  the  pancreas  into  a 
single  trunk.  Less  flexuous  than  the  artery  which  it  accompanies, 
the  splenic  vein  then  directs  itself  transversely  from  left  to  right, 
and  beneath  it,  before  the  pancreas,  to  unite  with  the  superior  me- 
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senteric,  opposite  the  vertebral  column.  In  its  progress,  it  receives 
the  veins  which  correspond  to  the  vasa  breviora  (2528),  in  which 
M.  Bauer  discovered  true  valves  which  I  also  once  observed,  the 
fight  and  left  Gastro-epiploic  vems,  the  Duodenal  and  Pancrea- 
tic Vei7is,  the  Coronary  Vein  of  the  Stomach,  and  the  Small  Me- 
sardic  or  Mesenteric  Vein. 

The  last-mentioned  vein  receives  the  blood  of  the  left  part  of 
the  arch  of  the  colon,  and  of  the  descending  colon  and  rectum. 
Its  roots  correspond  to  the  immediate  branches  of  the  inferior  me- 
senteric artery,  of  which  it  even  accompanies  the  trunk  to  above 
the  sigmoid  flexure  of  the  colon.  It  then  leaves  it,  ascends  verti- 
cally behind  the  peritoneum  of  the  left  lumbar  region,  passes  be- 
tween the  transverse  mesocolon  and  the  vertebral  column,  enters 
beneath  the  pancreas,  and  joins  the  splenic  vein  nearly  at  a  right 
angle. 

2756.  Superior  Mesenteric  Vein  (vena  mesaraica  magna). 
Its  disposition  is  almost  precisely  the  same  as  that  of  the  artery  of 
the  same  name  (2529),  to  the  right  and  a  little  anteriorly  of  which 
it  is  placed.  It  is  formed  by  all  the  veins  of  the  small  intestine, 
and  by  three  veins  corresponding  to  the  three  right  colic  arteries. 
Its  roots  constitute,  in  the  substance  of  the  mesentery,  a  net-work 
similar  to  that  of  the  ramifications  of  the  artery.  On  arriving  at 
the  attached  edge  of  the  transverse  mesocolon,  its  trunk  enters  be- 
neath the  pancreas,  and  unites  with  the  splenic  vein  at  an  obtuse 
angle,  after  receiving  several  duodenal  and  pancreatic  veins. 


OF  THE  TRUNK  OF  THE  VENA  PORT^  AND  ITS  DIVISIONS. 

2757.  The  trunk  of  the  vena  portse  results  from  the  junction 
of  the  splenic  and  superior  mesenteric  veins  :  but  its  diameter 
is  much  smaller  than  the  sum  of  their  diameters.  It  as- 
cends obliquely  to  the  right  and  backwards,  and  has  about  four 
inches  of  extent  from  the  vertebral  column,  where  it  commences, 
to  the  groove  of  the  liver,  where  it  terminates.  Lying  at  first  un- 
der the  small  extremity  of  the  pancreas  and  behind  the  second  por- 
tion of  the  duodenum,  the  vena  portae,  united  to  the  biliary  vessels, 
and  covered  by  the  hepatic  artery,  cystic,  and  hepatic  ducts,  sur- 
rounded by  a  great  number  of  nervous  filaments  and  lymphatic 
vessels,  arrives  near  the  right  extremity  of  the  transverse  groove  of 
the  liver,  and  bifurcates.  Its  two  branches  separate  nearly  at  a 
right  angle,  and  seem  to  form  under  the  liver  a  horizontal  canal 
which  some  anatomists  have  called  the  Sinus  of  the  Vena  Portce. 
They  both  accompany  the  two  divisions  of  the  hepatic  artery. 
The  right,  which  is  not  so  long  as  the  left,  but  larger,  introduces 
itself  into  the  great  lobe  of  the  liver,  and  ramifies  in  its  interior. 
The  left,  which  is  smaller  and  longer,  proceeds  horizontally  as  far 
as  the  ligament  of  the  umbilical  vein,  and  divides  in  the  left  lobe. 
It  throws  a  principal  branch  into  the  lobulus  Spigelii. 
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2758.  The  vena  portae,  hepatic  artery,  ducts,  and  nerves,  are, 
before  their  entrance  into  the  liver,  surrounded  and  connected 
together  by  a  fibrous  capsule,  designated  by  the  name  of  Cap- 
sule of  Glisson,  which  some  have  supposed  to  be  of  a  muscular  na- 
ture. 

2759.  Injections  thrown  into  the  vena  portae  penetrate  into  the 
other  vessels  of  the  liver,  and   vice  versa. 
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2760.  As  there  are  no  other  valves  in  the  arterial  system  but 
those  at  the  commencement  of  the  pulmonary  artery  and  aorta,  the 
arteries  may  be  injected  either  from  trunk  to  branches  or  from 
branches  to  trunk  ;  the  veins,  on  the  contrary,  have  numerous 
valves  in  their  interior,  and  can  only  be  injected  from  their  bran- 
ches ;  the  veins  of  the  abdominal  viscera  however  have  no  valves, 
and  may  be  injected  either  way. 

Injections  are  made  of  different  materials  and  of  different  degrees 
of  fineness.  One  for  ordinary  purposes  may  be  made  of  i'onr  parts 
of  tallow,  one  part  of  rosin  and  one  part  of  bees  wax,  to  which  when 
melted  together,  there  is  to  be  added  some  oil  of  turpentine,  hav- 
ing a  sufficient  quantity  of  colouring  matter  (vermillion  for  red, 
and  king's  yellow  for  yellow)  suspended  in  it  to  colour  the  injec- 
tion. 

But  if  the  injection  is  for  a  fine  preparation,  then  the  following 
may  be  used : 

1°.  The  fine  injeetion.  This  is  composed  of  brown  spirit  var- 
nish and  white  spirit  varnish,  of  each  four  parts  ;  turpentine  var- 
nish one  part,  and  colouring  matter  one  part,  or  as  much  as  is  suf- 
ficient. A  little  of  this  while  hot  is  first  thrown  into  the  arteries, 
into  the  minute  branches  of  which  it  is  to  be  forced  by 

2°.  The  coarse  injection  which  is  composed  of  bees-wax  two 
parts,  rosin  one  part,  turpentine  varnish  one  part,  and  colouring 
matter  q.  s.  To  the  bees-wax  and  rosin  melted  together,  add 
the  turpentine  varnish,  and  then  the  colouring  matter  suspended  in 
some  oil  of  turpentine. 

"  Though  instructions  may  be  given  to  facilitate  the  acquisition 
of  the  art  of  injecting,  yet  they  will  be  found  insufficient  for  the 
dexterous  performance  of  its  operations  ;  a  moderate  share  of  ex- 
perience can  alone  remove  the  difficulties  which  result  from  the 
want  of  it. 

"  The  truth  of  these  sentiments  will  be  better  understood  by  the 
young  practical  anatomist,  after  he  has  met  with  a  few  disappoint- 
ments to  his  sanguine  expectations,  by  the  unexpected  destruction 
of  some  preparations,  which  are  the  objects  of  his  first  experiments  : 
for  this  he  must  prepare  himself  with  an  inflexible  resolution  and 
uniform  patience. 

"  In  preparing  for  injecting  any  anatomical  preparation,  great  care 
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should  be  taken  to  have  every  thing  in  readiness,  as  the  want  of 
some  one  trifling  thing  will  now  and  then  frustrate  the  whole  pro- 
cess, and  perhaps  ruin  a  valuable  preparation.  A  proper  quantity 
of  hot  water  to  thoroughly  heat  the  preparation  ;  a  fire  sufficient 
to  melt  the  injections  of  the  several  colours  intended  to  be  used  ; 
as  large  a  quantity  of  injection  prepared  as  will  be  necessary,  and 
of  proper  consistence,  are  the  circumstances  first  to  be  attended  to. 
The  syringe  should  be  hot,  but  not  so  as  to  destroy  the  valves : 
the  pipes  should  be  previously  cleared  out,  and  securely  fixed  in 
the  vessels.  Every  thing  being  ready  for  the  operation,  the  seve- 
ral pots  of  injection  are  to  be  placed  near  the  subject  to  be  injected ; 
an  assistant  should  then  hold  the  pipe  thus  fixed  in  the  vessel,  so 
that  the  operator  may  expeditiously  introduce  the  point  of  his 
syringe,  when  filled  with  injection,  and  always  observing  in  filling 
the  syringe,  to  put  the  point  to  the  bottom  of  the  pot,  to  avoid 
drawing  in  air ;  and  it  is  best  to  fill  and  empty  it  once  or  twice  be- 
fore we  proceed  to  inject ;  when  filled,  convey  the  point  of  it  into 
the  pipe  held  by  the  assistant,  then  the  operator  should  take  the 
pipe  between  the  fingers  of  his  left  hand,  and  depress  the  piston 
with  his  right,  so  as  to  force  the  fluid  into  the  vessels  with  freedom, 
till  they  are  nearly  filled,  which  he  will  be  sensible  of,  by  an  in- 
creasing resistance  to  its  passage  ;  and  lest  the  resistance  should  be 
in  the  syringe,  he  should  move  the  piston  by  a  screwing  motion, 
when,  sometimes  he  will  find,  he  may  proceed  a  little  further  with 
safety  ;  after  a  prudent  force  has  been  applied  for  a  short  time,  he 
is  to  remove  his  syringe,  and  force  the  remaining  injection  into  the 
pot  he  took  it  from,  and  the  assistant  shovild  always  be  ready  im- 
mediately to  turn  the  stop-cock,  to  prevent  the  return  of  the  injec- 
tion from  the  vessel.  If  there  are  several  vessels  to  be  injected 
with  different  colours,  as  arteries,  veins,  excretory  ducts,  &c.  the 
mode  of  injecting  each  is  similar  to  the  first. 

"  It  is  impossible  to  ascertain  the  exact  force,  with  which  the  pisr 
ton  of  the  syringe  should  be  pressed  in  the  act  of  injecting ;  it  va- 
rying greatly,  under  different  circumstances :  the  force  which  is  re- 
quisite to  inject  some  vessels,  would  rupture  and  destroy  others. 
Arteries,  in  general,  will  sustain  greater  pressure  than  veins,  and 
either  of  them  will  sustain  less  if  they  are  weakened  by  any  degree 
of  puti'efaction. 

"  When  a  large  system  of  vessels  is  to  be  injected  by  a  large  pipe, 
the  injection  may  be  thrown  in  boldly  at  first,  but  when  there  is 
reason  to  e?:pect,  that  it  is  nearly  filled,  the  piston  should  be  moved 
with  greater  caution,  and  the  resistance  afforded  to  the  passage  pf 
the  fluid  carefully  attended  to,  or  else  the  vessels  will  probably  be 
ruptured ;  when  this  happens,  the  opei'ator  is  sensible  of  it  by  the 
feel ;  for  the  resistance  to  the  passage  of  the  injection  is  immediately 
taken  off,  and  the  fluicl  passes  with  the  greatest  facility  ;  it  will 
then  be  in  vain  making  any  farther  attempt  to  fill  the  vessels,  un- 
less such  rupture  happens  where  the  part  may  be  secured  by  the 
finger  and  thumb  of  an  assistant,  or  by  a  ligature,  unless  it  is  very 
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small,  or  happens  in  a  part  where  but  little  of  the  injection  can 
escape. 

"  Another  inconvenience  may  arise  from  the  vessels  being  over 
distended,  even  where  no  rupture  happens,  more  especially  in  the 
arteries,  which,  though  it  is  not  of  equal  importance  with  the  for- 
mer, will  be  better  avoided  ;  that  is,  when  they  are  thus  preterna- 
turally  distended,  they  become  elongated,  and  thrown  into  a  ser- 
pentine form,  which  is  apt  to  give  a  wrong  idea  of  their  natural 
appearance. 

"  When  injecting  through  a  very  small  pipe,  the  injection  will 
pass  proportionably  slow,  as  the  resistance  to  the  passage  of  the 
fluid  will,  of  course,  be  greater ;  this  resistance,  from  not  consi- 
dering the  cause,  has  been  supposed  by  some,  not  much  experien- 
ced in  the  art,  to  be  owing  to  an  entire  obstruction  in  the  pipe, 
and  thence  they  have  desisted  from  forcing  the  piston,  whilst  the 
injection  was  passing  with  as  much  freedom  as  the  pipe  would  ad- 
mit, and  only  required  a  little  more  time  to  fill  the  vessels  complete- 
ly, and  this  circumstance  should  always  be  kept  in  remembrance, 
when  small  pipes  are  used. 

"  If  the  part  to  be  prepared  is  bulky,  and  the  vessels  not  so  super- 
ficial as  to  be  easily  chilled,  as  entire  subjects,  large  extremities, 
&c.  it  may  be  taken  out  of  the  hot  water,  and  laid  on  a  table,  or 
in  a  dish  ;  but  if  it  is  thin  and  membraneous,  or  the  vessels  pass 
near  the  surface,  the  contact  of  cold  air,  or  the  coldness  of  the 
table,  &c.  on  which  it  is  laid,  would  be  in  danger  of  chilling  the 
injection  in  its  passage,  and  greatly  injure  the  preparation,  and 
therefore  should  always  be  injected  in  hot  water.'"'* 


ARTICLE  FOURTH.  . 
ORGANS  OF  ABSORPTION. 

GENERAL  OBSERVATIONS. 

276I.  The  Organs  of  Absorption  are  arranged  into  two  per-?: 
fectly  distinct  orders.  The  Lymphatic  or  Absorbent  vessels,  and 
the  Lymphatic  Ganglia  (^Lymphatic  or  Conglobate  Glands). 

*  Pole's  Anatomical  Instructoi",  p.  6. 
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2762.  The  Lymphatic  Vessels  (  Vasa  Lymphafica)  are  extreme- 
ly numerous.  Arising  from  the  surface  of  the  membranes  and 
from  the  tissue  of  the  organs,  they  transmit  all  the  absorbed  fluids 
to  the  venous  system.  Those  which  take  up  the  chyle  during  the 
process  of  digestion  in  the  intestines  constitute  a  separate  order, 
known  by  the  name  of  Chyliferous  or  Lacteal  Vessels  or  simply 
Lacteals.  Although  they  differ  in  their  uses  from  the  other  lym- 
phatic vessels,  they  have  precisely  the  same  organization  and  ana- 
tomical disposition. 

2763.  Lymphatic  vessels  occur  in  all  parts  of  the  body  ;  but  in 
whatever  parts  they  are  examined,  they  form  two  distinct  planes,  a 
superficial  and  a  deep-seated.  Thus,  the  whole  periphery  of  the 
body  is  covered  by  a  net-work  of  these  vessels  placed  in  the  sub- 
cutaneovis  cellular  tissue,  while  others  occupy  the  intervals  of  the 
organs.  This  disposition  is  not  confined  to  the  limbs  only,  where 
it  is  more  easy  to  observe  it,  but  exists  in  each  particular  organ, 
the  liver,  lungs,  pancreas,  &c.  We  also  observe  that  the  superfi- 
cial absorbents  are  distributed  in  a  uniform  manner,  while  the  deep- 
seated  unite  into  bundles  around  the  blood-vessels,  whose  direction 
they  exactly  follow.  But  these  two  planes  commvmicate  frequently 
together  by  numerous  anastomosing  twigs,  and  even  entirely  unite 
to  form  common  plexuses,  as  is  observed  at  the  upper  part  of  each 
limb. 

2764.  The  lymphatic  vessels  are  much  smaller  than  the  arteries 
or  veins.  Their  calibre  varies  much,  according  to  the  state  of  the 
subject  in  which  they  are  examined.  Thus  in  subjects  whose  cel- 
lular tissue  is  infiltrated  with  serous  fluids,  they  are  much  more 
apparent.  The  disproportion  between  the  size  of  the  roots  and 
that  of  the  trunks  is  still  greater  than  in  the  blood-vessels. 

2765.  The  lymphatic  vessels  are  in  general  cylindrical ;  but 
they  present,  at  intervals,  dilations  of  greater  or  less  size,  which 
give  them  a  knotted  appearance,  and  are  owing  to  valves  placed 
in  their  interior. 

2766.  In  general,  they  are  more  or  less  straight,  in  their  course ; 
but  their  anastomoses  are  excessively  numerous.  They  frequently 
cross  each  other,  forming  successive  plexuses.  Another  still  more 
remarkable  fact,  is  the  frequency  of  their  alternate  unions  and  di- 
visions, so  that  a  great  number  of  twigs,  after  being  collected  into 
a  single  trunk,  separate  a  second  time,  and  again  form  one  or  more 
trunks, 

2767.  The  disposition  and  nature  of  the  extreme  roots  of  the 
absorbent  vessels  are  entirely  unknown. 

2768.  Before  terminating  in  their  principal  trunks,  the  branches 
of  the  lymphatics  have  to  traverse  a  greater  or  less  number  of 
Lymphatic  Ganglia,  that  is  to  say,  small  organs  of  variable  form 
and  size,  collected  together  in  greater  or  less  quantity,  or  isolated. 
These  ganglia  are  not  very  numerous  along  the  limbs  ;  but  they 
occur  abundantly  in  the  abdomen  and  thorax.  Each  of  them  re- 
ceives one  or  more  lymphatic  vessels  by  one  of  its  sides.     These 
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vessels  subdivide  to  infinity  in  its  substance  or  at  its  surface,  with- 
out our  being  able  to  say  precisely  in  what  manner,  and  there  are 
seen  issuing  from  the  opposite  side,  other  lymphatic  vessels, 
termed  ejferentia,  to  distinguish  them  from  the  first,  which  are 
designated  by  the  name  of  inferentia  or  afferentia.  There  result 
numerous  subdivisions  of  both  kinds  of  vessels  around  the  gang- 
lion, forming  a  true  circular  plexus,  which  embraces  it  on  all  sides. 

The  lymphatic  ganglia  vary  in  diameter  from  the  twentieth  part 
of  an  inch  to  a  whole  inch.  Their  colour  is  in  general  reddish, 
sometimes,  however,  gray  or  blackish.  Those  which  are  situated 
at  the  exterior,  have  a  more  solid  and  denser  tissue  than  those 
which  are  met  with  in  the  splanchnic  cavities.  They  are  all  enve- 
loped by  a  compact  membrane,  glistening  externally,  and  furnished 
with  some  blood-vessels. 

They  receive  numerous  small  arteries,  from  which  issue  cor- 
responding veins ;  and  these  vessels  throw  ramifications  upon  the 
walls  of  the  neighbouring  lymphatic  vessels  themselves. 

The  lymphatic  ganglia  appear  chiefly  formed  by  an  inextricable 
interlacement  of  these  lymphatic  vessels. 

2769.  All  the  absorbent  vessels  of  the  body  discharge  them- 
selves, by  some  trunks,  into  the  subclavian  and  internal  jugular 
veins.  Tv/o  of  these  trunks  are  much  larger  than  the  others,  and 
are  designated  by  the  names  of  Thoracic  Duct,  and  Great  Right 
Lymphatic  Vein.  The  former  receives  the  lymphatics  of  the  ab- 
domen, the  inferior  extremities,  the  left  side  of  the  thorax,  the  left 
superior  extremity,  and  the  corresponding  side  of  the  head  and 
neck.  The  other  receives  those  of  the  right  arm,  and  of  the  right 
side  of  the  head,  neck,  and  thorax. 

2770.  With  reference  to  their  structure,  the  lymphatic  vessels 
appear  formed  of  a  cellular  external  membrane,  and  an  internal 
membrane  similar  to  that  of  the  veins.  The  latter  by  being  folded 
upon  itself,  produces  at  intervals  valves  which  are  generally  dis- 
posed in  pairs. 
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OF  THE  LYMPHATIC  GANGLIA  OF  THE  IKFERIOK  EXTREMITIES. 

2771  •  J-nterior  Tibial  Ganglion.  It  is  the  only  one  that  occurs 
along  the  leg.  It  is  placed  between  the  tibia  and  fibula,  on  the 
lower  extremity  of  the  interosseous  ligament. 

2772.  Popliteal  Ganglia.  They  are  of  small  size,  and  si- 
tuated in  the  ham,  to  the  number  of  three  or  four.  They  are 
concealed  by  the  aponeurosis,  and  surround  the  popliteal  artery. 

2773.  Inguinal  Ganglia.  They  occupy  the  anterior  and  su- 
perior part  of  the  thigh  near  the  groin,  and  are  distinguished  into 
superficial  and  deep.  The  former  are  placed  between  the  skin  and 
aponeurosis,  and  surround  the  internal  saphena  vein,  near  its  ter- 
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iTfiination  ;  tlieir  number  varies  from  six  or  eight  to  twelve,  and 
they  are  sometimes  seen  to  commence  near  the  middle  and  inner 
part  of  the  thigh,  and  to  form  a  string  extending  to  the  groin. 
Their  colour  is  red  in  children,  of  a  grayish  white  in  adults,  and 
brownish  in  old  people. 

The  deep  inguinal  ganglia,  to  the  number  of  two,  three,  or  four, 
are  placed  under  the  aponeurosis,  and  around  the  femoral  artery. 
They  are  often  wanting  in  old  persons. 


OF  THE  LYMPHATIC  GANGLIA  OF  THE  PELVIS. 

2774.  Hypogastric  Ganglia.  They  occupy,  to  the  number  of 
ten  or  fifteen,  the  lateral  parts  of  the  excavation  of  the  pelvis,  and 
are  spread  out  around  the  internal  iliac  vessels. 

Very  small  lymphatic  ganglia  are  frequently  met  with  on  the 
outside  of  the  pelvis,  in  the  course  of  the  glutseal  and  ischiatic  ar- 
teries, or  in  the  interior  of  that  cavity  upon  the  bladder,  the  uterus, 
or  the  vesicula3  seminales. 

2775.  Sacral  Ganglia.  They  are  placed  before  the  sacrum,  in 
the  substance  of  the  mesorectum,  and  are  continuous  laterally  with 
the  preceding,  and  above  with  the  mesocolic  ganglia. 

2776.  External  Iliac  Ganglia.  Their  number  varies  from  six 
to  ten,  twelve,  or  fifteen.  They  are  situated  along  the  course  of 
the  external  iliac  vessels,  and  form  a  cord  from  the  crural  arch  to 
the  lower  part  of  the  vertebral  column,  where  they  are  continuous 
with  the  lumbar  gans-lia. 


OF  THE  LYMPHATIC  GANGLIA  OF  THE  ABDOMEN. 

2777-  Lumbar  Ganglia.  They  are  very  numerous  and  of  large 
size,  and  occupy  the  sides  of  the  lumbar  region  of  the  vertebral  co- 
lumn, placed  between  the  transverse  processes,  or  in  the  course  of 
the  vessels,  or  svirrounding  the  aorta  and  vena  cava  inferior.  They 
ascend  upon  the  crura  of  the  diaphragm,  and  furnish  the  principal 
roots  of  the  thoracic  duct.  Some  other  ganglia,  scattered  over  the 
renal  arteries,  seem  to  unite  with  them. 

2778.  Hepatic,  Pancreatic,  and  Splenic  Ganglia.  They  are 
situated  around  the  vena  port{£,  and  along  the  splenic  artery.  They 
receive  tlie  lymphatic  vessels  of  the  liver,  aorta,  and  pancreas. 

2779.  Mesenteric  Ganglia.  Very  numerous,  and  in  general  of 
considerable  size,  they  are  placed  between  the  two  laminae  which 
constitute  the  mesentery.  Their  number,  which  is  excessively  va- 
riable, much  exceeds  a  hundred.  Their  position  is  very  irregular ; 
but  from  the  intestine  to  about  an  inch  from  its  concave  edge,  none 
are  met  with.  Their  size  is  so  much  the  greater,  the  nearer  they 
are  observed  to  the  place  where  the  mesentery  is  in  contact  with 
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the  vertebral  column.     These  ganglia  immediately  receive  the  lac- 
teals. 

2780.  MesocoUc  Ganglia.  Much  less  numerous  than  the  pre- 
ceding, and  placed  between  the  laminae  of  the  mesocolon,  they  are 
distributed  along  the  colon,  and  are  more  numerous  in  its  trans- 
verse than  in  its  lumbar  or  iliac  portions.  They  are  situated  near 
its  concave  edge  ;  some  of  them,  which  are  smaller  than  the  rest, 
are  even  disseminated  over  its  two  surfaces. 

2781.  Gasfro-epiploic  Ganglia.  They  occupy  the  two  curva- 
tures of  the  stomach,  and  surround  the  gastro-epiploic  arteries  and 
the  coronary  artery  of  the  stomach.  They  are  not  numerovis,  there 
being  only  five  or  six  for  each  curvature. 


OF  THE  LYMPHATIC  GANGLIA  OF   THE  THORAX. 

2782.  Ganglia  of  the  Mediastinmn.  There  are  observed  three 
or  four  upon  the  diaphragm,  and  about  the  same  ^number  are  dis- 
tributed upon  the  pericardium  in  the  inferior  part  of  the  anterior 
mediastinum  ;  but  twelve  or  fifteen  at  least  surround  the  thymus 
gland  and  the  large  vessels  of  the  base  of  the  heart. 

2783.  Ganglia  of  the  Walls  of  the  Thorax.  They  are  irregu- 
larly scattered  between  the  two  layers  of  the  intercostal  muscles. 
Twelve  are  also  met  with  on  each  side  of  the  vertebral  column  on 
the  articulations  of  the  ribs.  Some  are  placed  around  the  oeso- 
phagus and  aorta  in  the  posterior  mediastinum.  Lastly,  there  are 
eight  or  ten  on  each  side  which  mark  the  course  of  the  internal 
mammary  arteries. 

2784.  Bronchial  Ganglia.  These  have  already  been  describ- 
ed (2230.) 
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2785.  Gangliaofthe  Arm.  They  are  distributed  in  the  course 
of  the  brachial  artery  from  the  bend  of  the  arm  to  the  axilla. 
They  are  scarcely  ever  met  with  in  the  fore-arm.  Not  unfre- 
quently  there  is  one  at  the  bend  of  the  arm,  near  the  inner  con- 
dyle. 

2786.  Axillary  Ganglia.  They  are  of  large  size,  and  vary  in 
number.  They  are  placed  in  the  axilla,  between  the  pectoralis  ma- 
jor, serratus  magnus,  latissimus  dorsi  and  subscapularis,  around  the 
axillary  vessels  and  their  branches,  and  in  the  midst  of  the  cellular 
tissue.  Some  are  met  with  under  the  clavicles,  and  between  the 
pectoralis  major  and  the  ribs. 
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OF  THE  LYMPHATIC  GANGLIA  OF  THE  HEAD  AND  NECK. 

2787'  Ganglia  of  the  Skull.  No  lymphatic  ganglia  are  met 
■with  in  the  interior  of  the  skull.  The  outside  of  that  cavity  pre- 
sents only  two  or  three  small  ones  behind  the  ear,  upon  the  outer 
surface  of  the  parotid  gland.  One  or  two  are  also  observed  behind 
the  zygomatic  arch. 

2788.  Ganglia  of  the  Face.  These  occur  only  in  small  number. 
A  few  are  observed  upon  the  buccinator  muscle.  The  others  pre- 
vail along  the  base  of  the  jaw,  and  surround  the  anterior  belly  of 
the  digastric  muscles. 

2789.  Ganglia  of  the  Neck.  They  are  superficial  and  deep. 
The  former  are  irregularly  disposed  beneath  the  platysma  myoides, 
in  the  course  of  the  external  jugular  vein  and  its  branches.  The 
others  {glandulce  concatenates)  occur  in  the  vicinity  of  the  inter- 
nal jugular  vein  and  common  carotid  artery.  Their  number  is 
very  great,  but  their  size  is  small.  They  form  a  kind  of  chain, 
from  the  mastoid  process  to  the  superior  orifice  of  the  thorax,  and 
are  prolonged  backwards  between  the  pharynx  and  vertebral 
column. 


OF  THE  LYMPHATIC  VESSELS  IN  PARTICULAR. 

OF  THE  LYMPHATIC  VESSELS  WHICH  TERMINATE  IN  THE 
THORACIC  DUCT. 

OF  THE  SUPERFICIAL  LYMPHATIC  VESSELS  OF  THE  INFERIOR 
EXTREMITIES. 

2790.  They  arise  from  the  toes  by  very  delicate  radicles,  which 
at  the  base  of  each  phalanx  form  a  net-work,  from  whence  pro- 
ceed twigs  which  cover  the  two  surfaces  of  the  foot.  Those  of 
the  upper  surface,  form  by  their  successive  union,  from  sixteen  to 
twenty  branches,  which  almost  all  gain  the  inner  edge  of  the  leg, 
where  they  meet  the  internal  saphena  vein.  Those  of  the  inferior 
surface,  collect  towards  the  heel,  and  form  two  or  three  branches 
around  the  tendo  Achillis. 

2791.  The  first  ascend  along  with  the  internal  saphena  vein 
upon  the  anterior  and  inner  side  of  the  leg.  Some  of  them  run 
upon  its  outer  side,  accompanying  the  external  saphena  vein ;  but 
at  different  heights,  and  especially  near  the  knee,  bend  forwards 
and  inwards,  and  anastomose  with  those  of  the  inner  side.  A  very 
small  number  also  bend  in  the  same  manner  behind  the  knee  ;  and 
in  general,  all  the  lymphatics  which  arise  upon  the  back  of  the 
foot,  and  along  the  anterior  surface  of  the  leg,  occur  collected  at 
the  inner  part  of  the  thigh,  above  the  patella. 

2792.  Those  which  come  from  the  sole  of  the  foot,  and  from  the 
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posterior  surface  of  tlie  leg  ascend  around  the  tendo  Acliillis,  anas- 
tomosing inwards  and  outwards  with  the  preceding.  Iliey  then 
envelope  the  calf,  and  near  the  ham  unite  with  the  others  after 
bending  inwards. 

2793.  Thus  united,  all  the  superficial  absorbents  of  the  leg  as- 
cend along  the  inner  and  anterior  side  of  the  thigh,  approaching 
each  other,  and  continually  anastomosing,  and  at  length  terminate 
in  the  superficial  ingviinal  ganglia. 

But,  in  their  course,  they  are  accompanied  and  augmented  by 
other  vessels  of  the  same  nature,  arising  particularly  vipon  the  fore 
part  of  the  thigh,  and  by  others,  in  small  number,  which  come 
from  its  posterior  region. 

2794.  All  these  vessels  are  so  numerous,  and  their  anastomoses 
so  frequent,  that  they  form  a  net-work  upon  the  foot,  leg  and 
thigh,  which  completely  surrounds  these  parts.  They  are  immers- 
ed in  the  subcutaneous  cellular  tissue. 


DEEP  LYMPHATIC   VESSELS  OF  THE  INFERIOR  EXTREMITIES. 

2795.  They  follow  the  course  of  the  blood-vessels,  and  may  be 
distinguished  into  four  kinds,  according  as  they  accompany  the  ex- 
ternal saphena  vein,  or  the  anterior  and  posterior  tibial  and  fibu- 
lar arteries. 

2796.  Those  which  accompany  the  external  saphena  vein  are 
two  or  three  in  number.  They  originate  by  a  number  of  radicles 
on  the  outer  part  of  the  back  and  sole  of  the  foot.  All  these  radi- 
cles unite  towards  the  outer  malleolus,  under  the  aponeurosis,  and 
the  two  vessels  which  result  from  this  union  ascend  along  the 
outer  edge  of  the  tendo  Acliillis,  where  they  receive  some  twigs 
from  that  tendon.  They  then  place  themselves  between  the  heads 
of  the  gastrocnemius  muscle,  which  also  affords  them  several 
branches,  and  arrive  in  the  ham,  where  they  successively  divide 
in  the  popliteal  ganglia,  to  unite  partly  with  the  other  deep  ab- 
sorbents, and  partly  with  the  superficial,  in  the  latter  case  perfora- 
ting the  aponeurosis. 

2797-  A^iterior  Tibial  Lymphatics.  These  are  also  two  in 
number.  One  of  them  has  its  roots  in  the  sole  of  the  foot,  around 
the  plantar  arch  ;  the  other  originates  upon  the  outer  part  of  the 
back  of  the  foot.  The  first  ascends  upon  the  back  of  the  foot 
along  the  dorsal  artery  (2650),  between  the  first  two  metatarsal 
bones,  whence  it  passes  between  the  anterior  muscles  of  the  leg,  to 
terminate  in  a  small  ganglion  near  the  upper  extremity  of  the  tibia, 
or  to  pass  through  the  superior  aperture  of  the  interosseus  ligament 
at  the  posterior  surface  of  the  leg,  where  it  unites  with  the  other 
deep  vessels.  The  second  follows  the  same  course  as  far  as  the 
middle  third  of  the  leg,  where  it  traverses  the  interosseous  ligament 
to  unite  with  the  fibular  absorbents. 

2798.  Posterior  Tibial  Lymphatics.     They  originate  deeply  in 
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all  parts  of  the  sole  of  the  foot,  and  form  several  trunks  which 
ascend  along  with  the  posterior  tibial  artery,  which  they  embrace 
on  all  sides  as  far  as  the  popliteal  ganglia. 

2799.  Fibular  Lymphatics.  They  arise  in  like  manner  from 
the  sole  of  the  foot,  follow  the  course  of  the  fibular  artery,  and 
terminate  in  the  popliteal  ganglia. 

2800.  All  the  deep  lymphatic  vessels  of  the  leg  and  foot  thus 
terminate  in  the  popliteal  ganglia,  which  are  united  together  by  a 
great  number  of  short  lymphatic  vessels,  which  there  form  a  true 
plexus,  whence  issue  two,  three,  or  four  trunks,  which  ascend  along 
the  popliteal  vessels,  pass  through  the  insertion  of  the  adductor 
magnus  muscle,  follow  the  femoral  vessels,  receiving  all  the  deep 
lymphatics  of  the  thigh,  and  subdividing  up  to  the  deep  inguinal 
ganglia,  where  they  terminate.  Some  of  them  go  to  the  first  exter- 
nal iliac  ffanglia. 


SUPERFICIAL  LYMPHATIC  VESSELS  OF  TFIE  HIPS,  PERINEUM, 
LOINS,  EXTERNAL  PARTS  OF  GENERATION,  &C. 

2801.  Lymphatics  of  the  Llips.  They  are  immersed  in  a  great 
quantity  of  cellular  tissue,  and  communicate  frequently  together. 
They  turn  over  the  outer  and  inner  parts  of  the  thigh,  to  unite 
with  the  superficial  absorbents  and  those  of  the  perinseum,  and  ter- 
minate at  the  superficial  inguinal  ganglia. 

2802.  Lymphatics  of  the  Loins.  They  come  from  the  posterior 
and  lateral  parts  of  the  vertebral  column,  behind  which  those  of 
one  side  communicate  with  those  of  the  opposite.  They  then  de- 
scend above  the  iliac  crest,  and  divide  in  the  superficial  inguinal 
ganglia. 

2803.  Lymphatics  of  the  lower  half  of  the  Walls  of  the  Abdo- 
men. Their  roots,  which  anastomose  frequently  together,  com- 
mence opposite  the  umbilicus,  and  form  a  net-work  over  the  whole 
anterior  region  of  the  abdomen.  They  unite  inferiorly  into  a  few 
trunks  which  terminate  in  the  superficial  inguinal  ganglia. 

2804.  Lymphatics  of  the  PerincEum,  Scrotum,  and  Penis. 
Those  of  the  scrotum  are  very  numerous.  They  ascend  on  each 
side  to  the  inner  part  of  the  thigh,  where  they  unite  with  those  of 
the  perinseum  and  penis.  The  latter  form  two  distinct  bundles 
upon  the  lateral  parts  of  the  penis,  and  subdivide  to  unite  with  the 
others,  as  well  as  with  a  single  lymphatic  which  runs  along  the 
back  of  the  penis,  and  bifurcates  towards  its  root.  They  all  ter- 
minate together  in  the  superficial  inguinal  ganglia. 

2805.  In  the  female,  the  lymphatics  of  the  labia  pudendi  and 
clitoris  have  the  same  termination. 
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DEEP  OBTUriATOK,  ISCPIIATIC,    GENITAL,  &C.,  LYMPHATIC 
VESSELS. 

2806.  Obturator  Lymphatics.  They  arise  from  the  adductor 
muscles  and  neighbouring  parts,  and  ascend  along  with  the  obtur- 
ator artery,  through  the  obturator  foramen,  to  end  in  the  hypo- 
gastric ganglia. 

2807-  Ischiatic  Lymphatics.  Their  roots  are  distributed  in 
the  gemelli,  pyriformis,  quadratus  and  glutoeus  maximus  muscles. 
They  follow  the  ischiatic  artery,  and  terminate  within  the  pelvis 
in  the  hypogastric  ganglia. 

2808.  Glutceal  Lymphatics.  They  commence  in  the  three  glu- 
tgei  muscles,  pass  along  with  the  glutseal  artery  through  the  great 
sciatic  notch,  enter  within  the  pelvis,  and  end  in  the  hypogastric 
ganglia,  along  with  some  small  vessels  arising  deeply  from  the  anus 
and  perineum. 

2809-  Deep  Lymphatics  of  the  Penis  and  Clitoris.  They 
follow  the  course  of  the  internal  pudic  artery  (2591),  and  terminate 
in  the  hypogastric  ganglia. 

2810.  Lymphatics  of  the  Testicle.  They  are  very  numerous 
and  of  great  size  in  the  adult.  Arising  from  the  coats  and  sub- 
stance of  the  testicle  and  epididymis,  they  unite  upon  the  sperma- 
tic cord  into  a  number  of  branches,  varying  from  six  to  twelve, 
which  ascend  along  with  it,  anastomosing  very  little,  towards  the 
inguinal  ring,  through  which  they  pass  to  follow  the  spermatic  ar- 
tery and  terminate  in  the  lumbar  ganglia. 

2811.  Lymphatics  of  the  Prostate  Gland  and  VesiculcB  Semi- 
nales.  I'hey  unite  in  part  with  those  of  the  bladder,  and  throw 
themselves  into  the  hypogastric  ganglia. 

2812.  Lymphatics  of  the  Uterus.  They  are  of  large  size  at 
the  period  of  gestation,  but  appear  very  small  during  the  empty 
state  of  the  uterus.  They  arise  from  the  surface,  or  in  the  sub- 
Stance  of  that  organ,  and  unite  with  those  which  come  from  the 
vagina,  to  terminate  in  the  hypogastric  ganglia.  The  highest  pro- 
long themselves  upon  the  broad  ligament,  and  unite  with  those  of 
the  ovarium.  The  latter  are  very  numerous,  and  form  a  kind  of 
plexus.  They  ascend  together,  along  with  the  spermatic  vessels, 
toward  the  lumbar  ganglia. 


LYMPHATIC  VESSELS  OF  THE   UKINAllY  ORGANS. 

2813.  Lymphatics  of  the  Bladder.  They  arise  from  the  whole 
extent  of  that  organ,  follow  the  course  of  its  vessels,  and  open  into 
the  hypogastric  ganglia. 

2814.  Lymphatics  of  the  Kidneys.  They  are  generally  very 
small,  and  may  be  divided  into  superfcial  and  deep.  Their  roots 
anastomose  in  the  tissue  of  the  oraan,  and  their  trunks  unite  to- 
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■wards  its  fissure.  They  then  proceed,  upon  the  sides  of  the  aorta, 
to  end  in  the  lumbar  gangUa. 

The  ureters  are  also  surrounded  by  a  great  number  of  lympha- 
tics, which  ascend  upon  them  anastomosing  together. 

2815.  Capsular  Lymphatics.  They  come  from  the  supra-renal 
capsules,  anastomose  frequently  together,  and  unite  in  part  with 
those  of  the  kidneys.  Some  of  those  of  the  right  side  terminate 
in  the  hepatic  ganglia.  Several  of  those  of  the  left  side  end  in 
the  splenic  ganglia,  or  in  those  which  cover  the  corresponding 
crus  of  the  diaphragm. 


LYMPHATIC  VESSELS  OF  THE  WALLS  OF  THE  PELVIS  A^fD 
ABDOMEN. 

2816.  Ilio-Lumhar  Lymphatics.  They  originate  in  the  substance 
of  the  iliacus  muscle,  and  upon  the  iliac  bone,  uniting  afterwards 
into  two  trunks  which  pass  under  the  psoas  muscle,  and  subdivide 
again  to  terminate  partly  in  the  inferior  lumbar  ganglia,  and  partly 
to  contribute  to  the  formation  of  the  External  Iliac  Lymphatic 
Plexus,  or  the  assemblage  of  lymphatics  which  accompany  the  ex- 
ternal iliac  vessels,  passing  from  one  ganglion  to  the  other,  and 
anastomosing  thousands  of  times  with  each  other. 

281 7.  Sacral  Lymphatics.  These  arise  from  the  adipose  tissue 
in  which  the  rectum,  sacral  nerves,  and  pyriformis  muscle  are  im- 
mersed. Some  of  them  issue  from  the  sacral  canal  by  the  anterior 
sacral  holes,  and  all  terminate  in  the  inferior  lumbar  or  hypogas- 
tric ganglia.  Those  which  go  to  the  latter  contribute  to  form  the 
Hypogastric  Lymphatic  Plexus,  which,  like  the  external  iliac 
plexus,  is  constituted  by  an  intertexture  of  vessels  and  ganglia, 
and  is  placed  upon  the  sides  of  the  pelvis.  It  is  in  it  that  the  ob- 
turator, glutaeal,  ischiatic,  uterine  and  vesical  lymphatics  terminate. 
Externally,  it  is  continuous  with  the  corresponding  external  iliac 
plexus,  internally  with  its  fellow  on  the  middle  of  the  sacrum,  and 
superiorly  with  the  lumbar  lymphatic  plexus. 

2818.  Epigastric  Lymphatics.  Arising  from  the  anterior  wall 
of  the  abdomen,  in  the  vicinity  of  the  umbilicus,  they  pass  from 
without  inwards  through  the  abdominal  aponeurosis,  and  dive  into 
the  recti  muscles,  where  they  are  joined  by  new  twigs  which  come 
from  these  muscles  themselves,  and  from  the  obliqui  and  tranversus 
muscles.  They  then  unite  into  several  trunks,  descend  along  the 
course  of  the  epigastric  vessels,  and  subdivide  in  some  small  gan- 
glia situated  near  the  crural  arch,  to  terminate  afterwards  in  the 
external  iliac  plexus. 

2819.  Circumflex  Iliac  Lymphatics.  Their  radicles  are  distri- 
buted in  the  integuments  of  the  sides  of  the  belly,  and  pass  succes- 
sively through  the  substance  of  the  transversus  and  obliqui  muscles, 
where  they  are  augmented  by  some  others.  They  then  collect  in- 
to some  trunks  which  descend  forwards  towards  the  iliac  crett. 


OF  THE  LYMPHATIC  VESSELS.  7^7 

which  they  folldV,  accompanying  the  circumflex  iliac  vessels  as  far 
as  one  of  the  external  iliac  ganglia. 

2820.  Lumbar  Lymphatics.  Their  roots,  which  are  extremely 
numerous,  commence  in  the  quadratus  lumborum,  obliqui  and 
transversus  abdominis  muscles,  and  in  the  interior  of  the  vertebral 
canal.  The  trunks  which  result  from  their  union  accompany  the 
lumbar  arteries,  pass  between  the  quadratus  lumborum  and  psoas 
muscles,  divide  into  several  ganglia  placed  between  the  transverse 
processes,  and  arrive  before  the  vertebral  column,  where  their  nu- 
merous anastomoses,  vinited  with  those  of  almost  all  the  other 
trunks  which  we  have  hitherto  examined,  constitute  the  Lumbar 
luymphatic  Plexus. 


OF  THE  LYMPHATIC  VESSELS  OF  THE  STOMACH   AND    INTESTINES. 

2821 .  L^ymphatics  of  the  Intestines.  These  vessels  are  com- 
monly called  Lacteals  or  Chyliferous  vessels.,  on  account  of  their 
conveying  the  chyle  from  the  intestines  to  the  thoracic  duct.  The 
name  however  is  inappropriate  as  they  are  intimately  mingled 
with  other  lymphatic  vessels,  whose  roots  are  distributed  in  the 
substance  of  the  coats  of  the  intestines,  while  theirs  open  at  the 
inner  surface  of  the  same  tubes.  Both  also  follow  the  same  course, 
only  that  the  deep  ones,  (the  Lacteal  Vessels  properly  so  called)^ 
are  transversely  extended  upon  the  intestine,  while  the  superficial 
run  in  the  direction  of  its  length  and  parallel  to  its  axis.  After 
anastomosing  and  crossing  each  other  a  great  many  times,  they 
gain  the  mesenteric  and  mesocolic  ganglia,  divide  and  subdivide  to 
infinity,  at  their  level,  and  at  length  arrive  at  the  commencement 
of  the  thoracic  duct. 

It  is  observed  that  the  number  of  lacteal  vessels  is  much  greater 
iri  the  course  of  the  small  intestine  than  any  where  else.  Along  the 
ccecvim,  ascending  colon  and  arch  of  the  colon,  they  are  already  in 
much  smaller  number.  The  descending  colon  and  rectum  present 
only  a  few  common  lymphatics  which  go  to  the  lumbar  and  hypo- 
gastric ganglia,  or  those  of  the  mesorectum. 

2822.  Lymphatic  Vessels  of  the  Stomach.  They  are  disposed 
in  two  planes,  a  superficial^  situated  beneath  the  peritoneum,  and 
a  deep  plane.,  spread  out  between  the  muscular  and  mucous  coats. 
They  may  also  be  referred  to  three  distinct  orders. 

Some  of  them,  arising  upon  the  large  extremity  of  the  stomach, 
descend  to  the  left  along  the  vasa  brevia  (2528),  and  join  the 
lymphatics  of  the  spleen. 

Others  direct  themselves  along  the  small  curvature  of  the  sto- 
mach, and  divide  in  the  ganglia,  which  occur  there.  They  then 
collect  on  the  right  side  of  the  cardia  to  bend  upon  themselves  to 
the  right,  pass  through  some  other  ganglia,  and  unite  with  the 
inferior  lymphatics  of  the  liver,  under  the  lobidus  Spigelii.  After 
this,  they  descend  along  with  them  behind  the  pancreas,  and  at- 
tain the  roots  of  the  thoracic  duct. 
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Those  of  the  third  order  descend  from  the  two  surfaces  of  the 
stomach  towards  the  gangha  placed  along  its  great  curvature,  and 
unite  into  a  few  trunks  towards  the  pylorus,  pass  between  it  and  the 
pancreas,  proceed  for  some  time  upon  the  anterior  surface  of  that 
organ,  then  turn  round  it  and  descend  behind  it  to  divide  in  the 
ganglia  which  surround  the  coeliac  and  superior  mesenteric  arteries. 

2823.  Lymphatic  Vessels  of  the  Great  Omentum.  They  are 
not  numerous,  and  ascend  to  unite  with  the  preceding  in  the  gan- 
glia of  the  great  curvature  of  the  stomach. 


LYMPHATIC  VESSELS  OF  THE  SPLEEN,  PANCREAS,  AND  LlVEJl. 

2824.  Lymphatics  of  the  Spleen.  They  are  formed  of  a  great 
number  of  superficial  and  deep  branches,  more  numerou.s  on  the 
convex  surface  of  the  organ,  and  all  uniting  together,  near  its  fis- 
sure, into  a  few  trunks  which  form  a  plexus  around  the  splenic 
vessels,  divide  in  some  ganglia,  enter  beneath  the  duodenal  extre- 
mity of  the  pancreas,  and  unite  with  the  inferior  lymphatics  of  the 
liver. 

2825.  Lymphatics  of  the  Pancreas.  They  arise  in  the  sub- 
stance of  that  gland,  follow  the  pancreatic  blood-vessels,  and  unite 
with  the  lymphatics  of  the  spleen  and  stomach, 

2826.  Lymphatics  of  the  Liver.  They  are  extremely  numerous, 
nor  does  any  organ  in  the  body  appear  to  contain  so  many.  They 
also  seem  generally  to  a  certain  extent  destitute  of  valves  in  their 
interior,  or  at  least  these  valves  are  much  looser  than  any  where 
else.     They  are  distinguished  into  superficial  and  deep. 

2827-  Superficial  Lymphatics  of  the  Upper  Surface  of  the  Liver. 
On  the  right  lobe  they  are  naturally  collected  into  four  bundles. 

The  first  is  formed  by  those  which  arise  between  the  laminae  of 
the  suspensory  ligament,  which,  uniting  into  two  or  three  trunks, 
enter  into  the  thorax,  between  the  diaphragm  and  ensiform  carti- 
lage, pass  through  one  or  two  of  the  ganglia  of  the  mediastinum, 
again  subdivide,  receive  some  lymphatics  from  the  mediastinum 
and  pericardium,  pass  into  some  other  ganglia,  ascend  to  near  the 
left  internal  jugular  vein,  and  open  into  the  thoracic  duct  near  its 
termination. 

The  second  arises  by  a  great  number  of  roots,  near  the  circum- 
ference of  the  same  lobe  to  the  right  side,  passes  between  the  la- 
minae of  the  right  lateral  ligament  of  the  liver,  and  divides  into 
two  sets  of  vessels.  The  superior  pass  through  the  diaphragm, 
place  themselves  between  it  and  the  pleura,  proceed  to  the  left, 
forming  a  pretty  complicated  plexus,  and  re-enter  the  abdomen, 
along  with  the  aorta,  to  terminate  in  the  ganglia  lodged  between 
that  artery  and  the  vena  cava  inferior.  The  inferior  vessels  pass 
between  the  attachments  of  the  diaphragm  and  the  last  ribs,  and 
glide  along  the  latter  as  far  as  their  articulation  with  the  vertebrie, 
where  they  unite  with  tlie  intercostal  lymphatics,  to  traverse  some 
ganglia,  and  terminate  in  the  thoracic  duct. 
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The  third,  of  which  the  roots  are  scattered  upon  the  middle  of 
the  right  lobe,  gains  the  posterior  part  of  the  liver,  and  unites  in 
part  with  the  preceding.  Some  of  the  trunks  of  which  it  is  com- 
posed ascend  in  the  thorax,  between  the  oesophagus  and  aorta,  and 
open  directly  into  the  thoracic  duct. 

The  fourth  comes  from  the  anterior  region  of  the  right  lobe. 
Some  of  its  vessels  ascend  in  the  suspensory  ligament  to  unite 
with  those  of  the  first  bundle.  The  rest  descend  in  the  fissure  of 
the  liver,  there  join  the  deep  vessels,  and  divide  in  some  ganglia 
near  the  pylorus.  Several  are  seen  following  a  retrograde  course 
along  the  free  edge  of  the  liver,  and  terminating  to  the  right  with 
those  of  the  second  bundle. 

On  the  left  lobe  of  the  liver,  the  superficial  lymphatics  may  be 
distinguished  into  three  separate  parcels. 

Those  of  the  first  parcel  ascend  from  their  commencement  in  the 
suspensory  ligament,  and  there  join  those  of  the  first  bundle  of  the 
right  lobe. 

Those  of  the  second  parcel  arise  from  the  whole  surface  of  the 
left  lobe,  gain  the  left  lateral  ligament  of  the  liver,  and  there  divide 
into  two  portions.  The  inferior  bend  to  the  right,  between  the 
lobulus  Spigelii  of  the  liver  and  the  small  curvature  of  the  sto- 
mach, and  lose  themselves  in  some  ganglia,  where  they  meet  those 
of  the  stomach  and  lower  surface  of  the  liver.  The  superior  pro- 
ceed to  the  left,  under  the  diaphragm,  and  join  the  lymphatics  of 
the  spleen,  near  the  large  extremity  of  the  stomach. 

Lastly,  the  lymphatics  of  the  third  parcel  come  from  the  poste- 
rior part  of  the  left  lobe,  descend  towards  the  cardia,  and  go  to  the 
ganglia  of  the  small  curvature  of  the  stomach. 

2828.  Superficial  Lymphatics  of  the  Inferior  Surface  of  the 
Liver.  Some  of  them  take  their  origin  between  the  circumference 
of  the  liver  and  gall-bladder.  They  are  pretty  numerous,  descend 
to  the  left,  and  divide  in  the  ganglia  which  surround  the  vena  cava 
and  aorta.  Others  originate  over  the  whole  surface  of  the  gall- 
bladder, unite  into  large  trunks,  which  embrace  the  neck  of  that 
reservoir,  and  terminate  in  the  ganglia  situated  behind  the  duode- 
num. Some  of  them  issue  from  the  lobulus  quadratus,  forming  a 
single  trunk,  which  directs  itself  towards  the  gall-bladder,  and 
joins  the  others.  Lastly,  others  still  come  from  the  whole  extent 
of  the  left  lobe  and  lobulus  SpigeUi,  and  unite  with  the  preceding, 
or  with  the  deep  lymphatics. 

2829.  Deep  Lymphatics  of  the  Liver.  They  originate  in  all 
parts  of  the  parenchyma  of  the  liver,  accompanying  the  ramifica- 
tions of  the  blood  vessels  and  biliary  ducts,  emerge  along  with 
them  by  the  fissure,  collect  in  great  numbers  around  the  lobule, 
slip  between  the  laminae  of  the  hepato-gastric  omentum,  gain  the 
ganglia  of  the  small  curvature  of  the  stomach  or  those  which  sur- 
round the  cceliac  artery,  and  thus  terminate  towards  the  com- 
mencement of  the  thoracic  duct. 

3d 
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OF  THE  THORACIC  DUCT. 

{Ductus  thoracicus  sinister). 

2830.  This  canal,  in  which  terminate  all  the  lymphatic  vessels 
which  we  have  hitherto  examined,  as  well  as  many  others,  com- 
mences upon  the  body  of  the  third  lumbar  vertebra,  by  the  suc- 
cessive union  of  five  or  six  very  large  trunks,  themselves  resulting 
from  the  assemblage  of  all  the  absorbent  plexuses  of  the  abdomen. 

At  the  union  of  all  these  trunks,  near  the  aortic  aperture  of  the 
diaphragm,  the  thoracic  duct  almost  always  presents  a  remarkable 
dilatation,  which  is  called  Receptaculum  Chyli  {Reservoir  of  Pec- 
quet, or  Cisterna  Chyli),  and  which  is  placed  behind  the  aorta,  at 
the  anterior  and  left  part  of  the  second  lumbar  vertebra. 

Above  this  enlargement  the  thoracic  duct  ascends  into  the  chest, 
between  the  crura  of  the  diaphragm,  with  the  aorta  on  its  left  side 
and  the  vena  azygos  to  the  right.  It  contracts  as  far  as  the  sixth 
dorsal  vertebra,  after  which  it  inclines  to  the  left,  becomes  sensibly 
dilated,  and  ascends  behind  the  arch  of  the  aorta  to  the  left  sub- 
clavian artery,  on  the  inner  side  of  which  it  is  placed  on  the  longus 
colli  muscle.  It  then  arrives  at  the  seventh  cervical  vertebra,  bends 
inwards  and  downwards,  passes  behind  the  left  inferior  thyroid 
artery  and  the  internal  jugular  vein,  and  opens  quite  close  to  the 
latter,  into  the  posterior  part  of  the  subclavian  vein  of  the  same 
side.  Its  aperture  is  furnished,  internally  of  the  vein,  with  two 
valves,  which  prevent  the  blood  from  passing  from  the  vein  into 
the  duct. 

Sometimes  the  thoracic  duct  is  straight  in  its  whole  extent,  but 
it  is  more  frequently  flexuous.  In  many  subjects  it  divides  into 
several  branches,  which  afterwards  unite,  forming  a  kind  of  islands 
between  them.  It  frequently  separates  into  two  or  three  trunks  at 
its  termination.* 


OF    THE    LYMPHATIC    VESSELS    WHICH    THE    THORACIC    DUCT    RE- 
CEIVES IN  THE  THORAX. 

2831.  Several  lymphatics  of  the  liver  and  ganglia  surrounding 
the  coeliac  artery  ascend  into  the  thorax  by  the  aortic  aperture  of 
the  diaphragm,  and  empty  themselves  into  the  thoracic  duct  at  a 
greater  or  less  height. 

2832,  Intercostal  Lymphatics.  They  arise  in  the  external 
muscles  of  the  thorax  and  intercostales,  and  at  first  pass  through 

*  I  once  saw  it  divide  into  two  branches,  one  of  which  followed  the  ordinary 
course,  while  tlie  other  went  to  discharge  itself  into  the  right  subclavian  vein,  close 
to  the  great  lymphatic  vein  of  the  same  side. 
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some  ganglia  lodged  between  the  two  planes  of  the  latter.  On  the 
sides  of  the  vertebral  column,  they  unite  with  other  vessels  which 
come  from  the  spinal  canal  and  muscles  of  the  back,  spread  out  in 
the  neighbouring  ganglia,  and  then  form  some  plexuses  before  the 
vertebral  column.  From  thence  they  descend,  to  open  very  ob- 
liquely into  the  thoracic  duct.  Those  of  the  right  side  are  a  little 
longer  than  the  left. 

2833.  The  thoracic  duct  moreover  receives  a  multitude  of  twigs 
which  unite  with  the  preceding,  and  come  from  the  pleurae,  dia- 
phragm, posterior  mediastinum,  &c. 


OF  THE  LYMPHATIC  VESSELS  WHICH  TERMINATE  PARTLY  IN  THE 
THORACIC  DUCT,  PARTLY  IN  PARTICULAR  TRUNKS  OPENING 
INTO  THE  VEINS  OF  THE  RIGHT  AND  LEFT  SIDES. 

LYMPHATIC  VESSELS  OF  THE  LUNGS. 

2834.  Superficial  Lymphatics.  Placed  beneath  the  pleura, 
they  form  on  the  surface  of  the  lung  a  series  of  areolae  of  various 
forms,  more  commonly  hexagonal,  and  vmite  into  a  certain  number 
of  trunks  which  enter  the  ganglia  with  which  the  bronchus  is  sur- 
rounded at  its  entrance  into  the  organ.  These  vessels  are  remark- 
able for  the  extreme  thinness  of  their  walls. 

2835.  Deep  Lymphatics  of  the  Lungs.  Disseminated  through 
the  whole  tissue  of  the  lungs,  they  follow  the  divisions  of  the  veins, 
communicating  by  a  great  number  of  twigs  with  the  superficial  lym- 
phatics, with  which  they  at  length  entirely  unite  in  the  bronchial 
ganglia,  whence  both  emerge  to  ascend  upon  the  bronchi  as  far  as 
the  trachea.  There  they  meet  with  new  ganglia,  divide  in  them, 
and  more  particularly  in  one  of  them  which  occupies  the  angle 
formed  by  the  bifurcation  of  the  trachea. 

From  this  large  ganglion  there  issue  several  trunks,  some  of 
which,  after  ascending  upon  the  trachea  and  traversing  some  small 
ganglia,  unite  and  open  into  the  right  great  lymphatic  vein,  while 
the  others,  which  are  much  more  numerous,  traverse  ganglia  situ- 
ated in  like  manner  upon  the  trachea,  under  the  thyroid  gland,  and 
collect  into  two  trunks  which  bend  obliquely  to  the  left,  behind 
the  internal  jugular  vein,  to  discharge  themselves  into  the  thoracic 
duct,  or  separately  into  the  corresponding  internal  jugular  or  sub- 
clavian vein. 


SUBSTERNAL,  DIAPHRAGMATIC,  CARDIAC,  THYMIC,  AND 
(ESOPHAGEAL  LYMPHATIC  VESSELS. 

2836.  Substernal  Lymphatics.  They  accompany  the  internal 
mammary  vessels,  embracing  them  on  all  sides.  They  arise  from  the 
upper  half  of  the  anterior  wall  of  the  abdomen,  and  their  roots  anas* 
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tomose  with  those  of  the  epigastric  lymphatics.  They  enter  the  thora^c 
between  the  xiphoid  appendage  and  the  diaphragm,  ascend  be- 
hind the  sides  of  the  sternum,  traverse  several  ganglia,  form  some 
plexuses,  and  unite  into  trunks  which  become  larger  and  larger* 
One  of  these  trunks  only  directs  itself  to  the  left  side,  crosses  an- 
teriorly the  subclavian  vein,  throws  itself  into  the  inferior  jugular 
ganglia,  and  terminates  in  the  thoracic  duct.  The  rest  open  se- 
parately on  the  right  side  into  the  subclavian  and  internal  jugular 
veins. 

2837-  Lymphatics  of  the  Diaphragm.  Confounded  in  a  great 
measure  with  the  intercostal  and  hepatic  lymphatics,  they  give 
rise  to  several  principal  trunks  which  proceed  forwards,  above  the 
pleurjE,  upon  the  convex  surface  of  the  diaphragm,  unite  and  di- 
vide several  times  in  succession,  pass  through  the  inferior  ganglia 
of  the  mediastinum,  and  at  length  join  the  preceding  behind  the 
sternum. 

2838.  Lymphatics  of  the  Thymus  and  Pericardium.  The 
former  are  much  more  numerous  and  larger  in  the  child  than  in 
the  adult.  Both  are  confounded  with  the  substernal  and  pulmon- 
ary lymphatics. 

2839.  Lymphatics  of  the  Heart.  They  have  their  roots  distri- 
buted over  the  whole  surface  of  the  heart,  and  especially  towards 
its  summit.  They  follow  pretty  accurately  the  course  of  the  co- 
ronary vessels,  and  ultimately  unite  into  two  principal  trunks. 
One  of  these  trunks  accompanies  the  right  coronary  artery,  ascends 
upon  the  anterior  side  of  the  aorta,  inchnes  to  the  left,  and  ter- 
minates in  the  upper  part  of  the  thoracic  duct.  The  other,  which 
is  larger,  and  frequently  formed  by  the  alternate  anastomoses  and 
divisions  of  three  or  four  large  branches,  glides  obliquely  between 
the  aorta  and  pulmonary  artery,  traverses  some  small  ganglia,  and 
gains  the  thoracic  duct  or  the  internal  jugular  and  subclavian 
veins.  Near  its  termination,  it  frequently  divides  into  three  or 
four  distinct  branches. 

Some  lymphatic  vessels  of  the  heart  unite  separately  with  those 
of  the  lungs. 

2840.  Lymphatics  of  the  (Esophagus.  They  form  a  kind  of 
plexus  around  that  canal,  anastomose  with  those  of  the  heart  and 
lungs,  and  enter  the  predorsal  ganglia. 


SUPERFICIAL  LYMPHATICS  OF  THE  SUPEKIOR  EXTREMITIES. 

2841.  Their  first  roots  surround  the  fingers,  at  the  posterior 
surface  of  which  they  are  especially  very  numerous.  Collected 
into  bundles  on  the  sides  of  each  of  them,  they  gain  the  meta- 
carpus, on  which  they  remain  isolated,  or  anastomose  to  give  rise 
to  some  trunks,  which  direct  themselves  particularly  over  the 
posterior  surface  of  the  fore-arm,  along  which  they  are  enlarged 
by  the  addition  of  a  great  number  of  twigs  coming  from  that  part 
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of  the  extremity.  They  then  turn  a  little  inwards,  and  near  the 
elbow-joint,  place  themselves  upon  the  anterior  surface  of  the 
fore-arm.  There,  they  unite  with  several  other  trunks  from  the 
anterior  surface  of  the  fingers  and  palm  of  the  hand,  which  ac- 
company the  subcutaneous  veins.  In  this  manner  they  arrive  at 
the  bend  of  the  arm,  and  there  sometimes  meet  with  one  or  two 
small  ganglia.  They  then  ascend  along  the  fore  and  inner  part 
of  the  arm,  are  joined  by  some  trunks  which  arise  from  the  sur- 
face of  that  region,  collect,  anastomose,  become  larger  and  less 
numerous,  and  dive  into  the  axilla,  where  they  terminate  in  the 
axillary  and  subclavian  ganglia. 

2842.  Some  vessels  of  this  order  separately  follow  the  course  of 
the  cephalic  vein,  pass  between  the  deltoid  and  pectoralis  major 
muscles,  divide  in  some  ganglia,  under  the  clavicle,  form  a  small 
plexus  there,  and  unite  with  the  inferior  cervical  lymphatics. 


DEEP  LYMPHATIC    VESSELS  OF  THE  SUPEUIOR  EXTREMITIES. 

2843.  They  are  collected  into  bundles  around  the  arteries 
which  are  distributed  to  these  parts,  and  have  precisely  the  same 
disposition  as  these  vessels.  These  lymphatics  also  terminate  in 
the  axillary  ganglia. 


LYMPHATIC  VESSELS  OF  THE  ANTERIOR  WALL  OF  THE  THORAX. 

2844.  They  commence  under  the  integuments  of  the  abdomen 
and  thorax,  around  the  mammee,  &c.  direct  themselves  outwards 
and  upwards,  collect  into  trunks,  gradually  increasing  in  size,  in 
consequence  of  their  anastomoses  and  the  addition  of  new  roots, 
pass  before  the  pectoralis  major,  plunge  into  the  cellular  tissue  of 
the  axilla,  and  terminate  in  the  ganglia  of  that  part. 

2845.  Some  of  these  vessels  come  more  deeply  from  the  sub^. 
stance  of  the  pectoralis  major,  pectoralis  minor,  and  serratus  mag- 
nus  muscles.     They  have  the  same  termination. 


LYMPHATIC  VESSELS  OF  THE  BACK  AND  POSTERIOR    REGION    OF 

THE  NECK. 

2846.  Lymphatics  of  the  Neck.  They  commence  under  the 
skin,  towards  the  occiput,  and  upon  the  spinous  processes  of  the 
neck,  whence  they  descend  outwards  following  the  direction  of  the 
fibres  of  the  trapezius,  to  pass  obliquely  over  the  spine  of  the 
scapula,  and  over  the  deltoid  muscle,  and  unite  with  the  preceding 
and  following  in  the  axillary  ganglia. 

2847-  Lymphatics  of  the  Back,     The  superior,  which  arise 
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from  the  integuments  and  trapezius  muscle,  descend  outwards  up- 
on the  infra-spinatus  muscle,  where  they  meet  with  some  ganglia, 
then  enter  between  the  latissimus  dorsi  and  teres  major  muscles, 
and  terminate,  like  the  preceding,  in  the  axilla.  The  inferior  have 
their  roots  distributed  over  the  whole  surface  of  the  latissimus  dor- 
si,  and  ascend  obliquely  towards  the  tendon  of  that  muscle,  and 
join  the  superior. 


LYMPHATIC  VESSELS  WHICH  ARISE  FROM  THE  AXILLARY 
GANGLIA. 

2848.  The  axilla  contains  a  very  remarkable  lymphatic  plexus, 
formed  by  a  great  number  of  ganglia  (2786)  and  by  the  vessels 
which  terminate  in  them,  connect  them  with  each  other,  or  issue 
from  them.  The  latter,  as  they  leave  the  highest  and  deepest 
ganglia,  are  reduced  to  the  number  of  three  or  four  large  trunks 
which  proceed  around  the  subclavian  vein,  as  far  as  its  entrance 
into  the  thorax.  There,  those  of  the  left  side  collect  into  one  or 
two  trunks  which  pass  between  the  subclavius  muscle  and  the  first 
rib,  and  open  partly  into  the  corresponding  subclavian  vein,  and 
partly  into  the  thoracic  duct.  Those  of  the  right  side  generally 
furnish  a  single  trunk,  of  a  large  size,  which  might  be  compared  to 
the  thoracic  duct  itself,  but  of  inconsiderable  length.  This  trunk, 
which  opens  at  the  angle  formed  by  the  union  of  the  right  internal 
jugular  and  subclavian  veins,  is  named  the  Right  Great  Lympha- 
tic vein  (ductus  thoracicus  dexter). 


OF  THE  SUPERFICIAL  LYMPHATIC  VESSELS  OF  THE  HEAD  AND 
OF  THE  ANTERIOR  SURFACE  OF  THE  NECK. 

2849.  Epicranial  Lymphatics.  They  are  distributed  on  all 
sides  beneath  the  skin  of  the  cranium,  and  may  be  distinguished 
into  three  orders  of  bundles.  The  occipital  bundles  unite  in 
ganglia  placed  behind  the  mastoid  processes,  and  go  to  join  the  su- 
perficial lymphatics  of  the  posterior  surface  of  the  neck.  The 
temporal  bundles  accompany  the  veins  of  that  name,  gain  the  paro- 
tid ganglia,  and  mingle  with  the  anterior  superficial  lymphatics  of 
the  neck.  The  frontal  bundles  collect  at  the  inner  angle  of  the 
eyes,  augmented  by  the  vessels  of  the  eyelids  and  orbit,  and  join 
the  lymphatics  of  the  face. 

2850.  Lymphatics  of  the  Face.  These  arise  from  all  parts  of 
the  face,  by  radicles  distributed  under  the  skin.  They  follow  the 
course  of  the  facial  vein,  and  divide  in  the  submaxillary  ganglia, 
where  they  are  confounded  with  the  following. 

2851.  Superficial  Anterior  Lymphatics  of  the  Neck.  These 
seem  to  be  a  continuation  of  those  of  the  head,  form  a  plexus  which 
accompanies  the  subcutaneous  veins  of  the  neck,  and  open  by  two 


OF  INJECTING  THE  ABSORBENTS.  77^ 

or  three  trunks,  to  the  left,  into  the  highest  part  of  the  thoracic 
duct,  and  to  the  right,  into  the  great  lymphatic  vein  of  that  side. 


DEEP  LYMPHATIC  VESSELS  OF  THE  HEAD  AND  NECK. 

2852.  Lymphatics  of  the  Brain.  The  lymphatic  vessels  of  the 
brain  and  its  membranes  are  not  yet  known  in  a  satisfactory  man- 
ner. Although  the  most  minute  researches  have  been  made  in 
those  parts,  there  have  only  been  distinctly  traced  a  few  trunks 
that  are  met  with  in  the  dura  mater. 

2853.  Deep  Lymphatics  of  the  Tongue,  Palate,  Nose,  Orbits, 
Pharynx,  Muscles  of  the  Face,  ^c.  They  all  follow  the  course  of 
the  blood-vessels,  gain  the  sub-parotid  ganglia  and  those  which  en- 
velope the  internal  jugular  veins.  They  there  divide  a  great  num- 
ber of  times,  join  some  trunks  from  the  larynx  and  thyroid  body, 
and  open  partly  into  the  right  and  left  internal  jugular  and  sub- 
clavian veins,  partly  into  the  thoracic  duct  to  the  left,  and  into  the 
great  lymphatic  vein  to  the  right,  by  a  greater  or  less  number  of 
trunks. 


OF  INJECTING  THE  ABSORBENTS. 

2854*.  The  absorbents  are  injected  with  quicksilver  by  means  of 
an  apparatus  which  consists  of  a  glass  tube,  and  very  line  iron  or 
platina  pipes  of  different  sizes  which  are  adapted  to  the  end  of  it. 
The  quicksilver  is  poured  into  the  tube,  and,  according  to  the 
height  of  its  column,  issues  from  the  pipe  with  greater  or  less  force. 
The  apparatus  may  also  consist  of  a  glass  tube  merely  having  one 
of  its  extremities  drawn  out  to  a  very  fine  point  before  the  blow- 
pipe ;  this  latter  instrument  may  be  made  much  more  delicate  than 
the  former,  but  it  has  the  inconvenience  of  breaking  easily. 

"  In  order  to  discover  the  absorbent  vessels,  make  an  incision 
in  the  cutis,  and  remove  a  part  of  it  as  far  as  the  cellular  membrane, 
where  they  arise  plentifully,  yet  from  their  transparency,  may  so 
elude  the  eye  as  to  require  a  magnifying  glass  to  discover  them. 

"  The  subjects  most  favourable  for  injecting  are  those  who  have 
died  anasarcous,  as  in  such  the  lymphatics  are  somewhat  enlarged, 
and  more  evident.  This  is  one  of  the  most  delicate  preparations, 
requiring  the  greatest  dexterity  of  any  part  of  experimental  ana- 
tomy." 

As  the  absorbents,  like  the  veins,  have  valves,  it  is  therefore 
necessary  to  inject  them  from  their  branches ;  for  this  purpose, 
"  with  the  point  of  a  lancet,  make  an  orifice  in  one  of  them,  sufii- 
cient  to  introduce  the  pipe,  which  is  to  be  kept  in  that  situation 
by  the  finger,  or  rather,  by  means  of  a  ligature ;  and  when  the 
cock  is  turned,  the  quicksilver  will  be  seen  to  flow  up  the  lympha- 
tic, though,  after  the  first  entrance  of  the  quicksilver,  the  uniformity 
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of  the  stream  will  prevent  our  being  able  to  judge  whether  it  con- 
tinues to  flow  or  not,  unless  by  looking  into  the  glass  tube,  where 
we  may  readily  perceive,  that  it  is  either  gradually  sinking,  or  per- 
fectly stationary  ;  and  this  is  the  only  criterion  of  its  real  success : 
if  the  mercury  sinks  too  fast,  it  indicates  a  rupture  in  the  vessels  ; 
as  long  as  the  column  continues  to  lessen  gradually,  we  are  to  hold 
the  pipe  in  its  situation,  and  when  it  ceases  to  flow  any  longer, 
secure  the  mercury  by  a  ligature,  and  withdraw  the  pipe. 

"  Should  there  be  any  outlet  to  the  mercury,  through  a  colla- 
teral lymphatic,  it  is  to  be  immediately  secured  by  a  needle  and 
ligature.  When  the  mercury  has  ceased  to  flow,  the  pipe  remov- 
ed, and  the  vessel  secured,  then  proceed  to  trace  the  course  of  the 
vessel,  by  a  most  cautious  dissection,  with  a  pair  of  dissecting  for- 
ceps and  finely  pointed  sharp  scissors,  taking  great  care  not  to 
wound,  in  the  smallest  degree,  the  vessel  containing  the  mercury  ; 
but  should  such  an  accident  happen,  immediately  secure  the  ori- 
fice, by  pressing  it  between  the  finger  and  thumb,  until  it  can  be 
more  securely  stopped  by  a  fine  ligature,  made  above  and  below 
the  orifice,  and  as  near  to  it  as  possible,  that  the  rupture  may  ap- 
pear trivial.  Sometimes  when  they  have  lost  a  considerable  portion 
of  the  mercury,  they  may  be  distended  by  a  second  introduction 
of  the  pipe  into  the  same,  or  a  communicating  collateral  branch  ; 
but  in  this  system  of  vessels,  there  is  not  so  frequent  anastomosis 
as  in  the  arteries  and  veins.  As  the  dissection  for  the  lymphatics 
is  necessarily  very  slow  and  tedious,  from  the  great  care  required 
in  performing  it,  it  will  be  proper  to  prevent  the  part  getting  dry 
by  exposure  to  the  air  after  they  have  been  opened  :  the  best  me- 
thod of  preventing  this,  is  to  open  as  little  as  possible  at  once,  and 
when  left,  to  cover  it  over  with  a  wet  cloth,  three  or  four  times 
folded."* 


ARTICLE  FIFTH. 
ORGANS  OF  THE  SECRETIONS. 


ORGANS  OF   THE  SECRETION  AND  EXCRETION 
OF  THE   TEARS. 

2855.  These  organs,  by  their  continuity,  constitute  a  double 
apparatus,  placed  symmetrically  on  either  side  of  the  median  line 
of  the  body,  and  extending  from  the  outer  and  upper  region  of 

*  Pole's  Anatomical  Instructor,  p.  Q5» 
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each  orbit,  to  the  inferior  meatuses  of  the  nasal  fossae.  These 
two  apparatuses  are  pretty  frequently  designated  by  the  collective 
name  of  Vice  lachrymales.  Each  of  them  consists  of  the  lachry- 
mal gland,  the  puncta  lachrymalia,  lachrymal  ducts,  lachrymal 
sac,  and  nasal  canal. 


OF  THE  LACHRYMAL  GLAND. 

2856.  The  Lachrymal  Gland  (Glandula  Lachrymalis),  is 
lodged  in  a  depression  of  the  frontal  bone,  at  the  upper,  outer,  and 
fore  part  of  the  orbit.  Its  size  is  generally  about  that  of  a  small 
almond,  but  its  form  is  liable  to  vary.  Most  commonly  it  repre- 
sents an  ovoid  flattened  from  above  downwards,  and  from  without 
inwards,  whose  greatest  diameter  is  directed  from  before  backwards. 
Its  colour  is  light  yellow  inclining  to  red. 

2357.  Convex  externally  and  above,  the  lachrymal  gland  cor- 
responds in  this  direction  to  the  periostevim  of  the  orbit,  and  is 
connected  with  it  by  a  multitude  of  small  filaments  which  proceed 
from  the  one  to  the  other.  Slightly  concave  at  its  inner  and  un- 
der parts,  it  rests  upon  the  ball  of  the  eye  and  its  external  rectus 
muscle,  from  which  it  is  separated  by  a  thick  layer  of  adipose  tis- 
sue. Anteriorly,  it  is  protected  by  the  rim  of  the  orbit,  and  a 
little  by  the  upper  eyelid.  Posteriorly,  it  is  immersed  in  the  adi- 
pose cellular  tissue  of  the  orbit. 

2858.  The  lachrymal  gland  is  composed  of  a  considerable  num- 
ber of  lobules  connected  by  cellular  tissue,  and  separated  from 
each  other  by  vessels  and  nerves  which  creep  in  their  intervals. 
These  lobules  themselves  are  formed  of  rounded  granulations,  of 
a  reddish  white  colour,  in  which  the  last  ramifications  of  arteries 
terminate,  and  in  which  the  radicles  of  the  veins  commence,  but 
whose  more  intimate  structure  is  still  entirely  unknown.  It  is 
presumed  that  from  each  of  them  issues  a  small  excretory  canal, 
which  by  uniting  with  others  in  its  vicinity,  gives  rise  to  trunks 
which  are  somewhat  more  distinct,  although  still  extremely  slender 
and  very  little  apparent  in  man.  However,  according  to  the  testi- 
mony of  several  eminent  anatomists,  who  have  seen  and  injected 
them,  it  appears  that  they  are  six  or  seven  in  number,  and  that 
they  open,  internally  of  the  upper  eyelid,  at  some  distance  from  the 
cuter  part  of  the  corresponding  tarsal  cartilage.  Their  orifices, 
which  are  separated  by  pretty  narrow  intervals,  are  seen,  it  is  said, 
upon  the  conjunctiva,  where  their  series  forms  a  curved  line,  the 
convexity  of  v/hich  is  directed  upwards  and  outwards. 

2859-  A  fibro-cellular  capsule  of  considerable  thickness  enve- 
lopes the  lachrymal  gland,  and  sends  partitions  into  its  substance, 
which  separate  the  lobules  from  each  other.  Moreover,  the  lachry- 
mal artery  (2360),  the  vein  (2696),  and  the  nerve  of  the  same 
name,  must  be  considered  as  contributing  to  the  composition  of 
this  gland,  the  use  of  which  is  to  secrete  the  tears  and  pour  them 
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upon  the  fore  part  of  the  ball  of  the  eye  by  the  small  ducts  which 
we  have  just  mentioned. 


OF  THE  CARUNCULA  LACHRYMALIS. 

2860.  The  Caruncula  Lachrymalis  is  a  small  reddish  tubercle, 
of  a  pyramidal  form,  varying  as  to  size  in  different  subjects,  situat- 
ed in  the  inner  angle  of  the  eyelids,  at  the  fore  part  of  the  ball  of 
the  eye,  behind  and  within  the  puncta  lachrymalia.  Its  base  is  di- 
rected backwards  and  inwards,  its  summit  forwards  and  outwards 
(1941). 

The  caruncula  lachrymalis  is  nothing  else  than  a  mass  of  small 
mucous  crypts,  whose  number  is  very  uncertain,  which  are  invest- 
ed by  the  conjunctiva,  which  forms  anteriorly  and  externally  of 
them  a  similunar  fold,  known  by  the  name  of  Memhrana  nictitans, 
much  more  apparent  in  certain  classes  of  animals  that  in  man.  Each 
of  the  orifices  of  these  small  crypts  is  furnished  with  hairs  of  ex- 
cessive delicacy,  and  visible  only  by  the  microscope. 

The  caruncula  lachrymalis  receives  some  filaments  of  the  nasal 
nerve,  and  some  vascular  ramifications.  Its  use  appears  to  be  to 
retain  the  tears  in  the  inner  angle  of  the  eye,  and  furnish  a  pecu- 
liar sebaceous  fluid. 


OF  THE  PUNCTA  LACHRYMALIA  AND  LACHRYMAL  DUCTS. 

2861.  The  Puncta  lachrymalia  are  two  in  number,  one  for  each 
eyelid.  They  are  very  small  apertures,  more  or  less  apparent  in 
different  individuals,  commonly  of  a  blackish  colour,  and  occupy- 
ing the  centre  of  a  small  tubercle,  slightly  inclined  backwards,  and 
situated  at  the  distance  of  about  a  line  and  a  half  from  the  inter- 
nal commissure  of  the  eyelids,  at  the  place  where  their  edge 
changes  its  direction. 

These  orifices  are  always  open.  A  small  mucous  rim,  of  a  white 
tint,  margins  their  circumference.  They  are  placed  opposite  each 
other,  but  that  of  the  lower  eyelid  is  directed  upwards,  outwards 
and  backwards,  and  that  of  the  upper,  downwards,  and  also  out- 
wards and  backwards,  so  that  when  the  eyelids  are  closed,  they 
only  touch  each  other  on  the  side  next  the  skin. 

2862.  The  puncta  lachrymalia  are  the  external  orifices  of  the 
lachrymal  ducts  which  carry  the  tears  into  the  lachrymal  sac, 
through  the  eyelids,  and  whose  diameter  is  a  little  longer  than  the 
circumference  of  the  puncta  lachrymalia  themselves,  which  makes 
these  canals  appear  slightly  contracted  at  their  origin.  The  la- 
chrymal ducts  are  distinguished  into  superior  and  inferior,  accord- 
ing to  the  eyelid  to  which  they  belong. 

2863.  The  Superior  lachrymal  duct,  which  is  a  little  longer 
than  the  inferior,  ascends  at  first  vertically  for  the  space  of  about 
a  line,  then  bends  nearly  at  a  right  angle,  and  proceeds  inwards 
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and  downwards  along  the  inner  part  of  the  free  edge  of  the  eyehd, 
immediately  beneath  the  conjunctiva.  The  inferior  lachrymal  duct 
also  at  first  descends  nearly  vertically,  then  directs  itself  inwards 
in  the  same  manner,  ascending  a  little  to  place  itself  beside  the  su- 
perior. Both  in  fact,  opposite  the  commissure  of  the  eyelids,  pro- 
ceed alongside  of  each  other,  without  uniting,  and  separated  by  a 
very  thin  partition,  behind  the  tendon  of  the  orbicularis  palpebra- 
rum, as  far  as  the  lachrymal  sac,  into  the  middle  part  of  the  outer 
side  of  which  they  open  separately.  In  some  cases,  although  rare- 
ly, they  are  seen  to  unite  before  entering  the  sac. 

2864.  The  lachrymal  ducts  seem  to  be  formed  merely  of  a  very 
delicate  prolongation  of  the  conjunctiva,  which  is  thus  continuous 
with  the  mucous  membrane  of  the  lachrymal  sac. 


OF  THE  LACHRYMAL  SAC. 

2865.  The  Lachrymal  Sac  (Saccus  Lachrymalis)  is  a  small 
membraneous  bag,  lodged  at  the  inner  angle  of  the  orbit,  in  the 
channel  formed  by  the  lachrymal  bone  and  the  ascending  process 
of  the  upper  maxillary  bone.  It  presents  the  form  of  an  ovoid,  si- 
tuated vertically  and  a  little  compressed  from  without  inwards.  Its 
outer  side  is  covered  anteriorly  by  the  skin,  the  orbicularis  palpe- 
brarum, and  its  tendon,  which  divides  it  transversely  into  two  por- 
tions, the  lower  of  which  is  narrower  and  more  elongated  than  the 
upper.  Posteriorly,  it  corresponds  to  the  caruncula  lachrymalis 
and  the  conjunctiva,  and  furnishes  some  insertions  to  the  inferior 
oblique  muscle  of  the  eye.  Its  inner  side  fills  the  lachrymal 
groove  (349),  to  the  bones  constituting  which  it  is  closely  attach- 
ed. Its  upper  extremity,  which  is  dilated  and  rounded,  forms  a 
more  or  less  remarkable  prominence  above  the  tendon  of  the  orbi- 
cularis palpebrarum.  The  inferior  extremity  is  continuous  with 
the  nasal  canal. 

2866.  In  its  interior,  the  lachrymal  sac  is  lined  by  a  mucous 
membrane,  which  is  continuous  with  the  mucous  membranes  of  the 
eye  and  nasal  fossae.  Its  colour  is  reddish.  The  existence  of 
crypts  or  follicles  cannot  be  discovered  in  it,  although  it  is  very 
soft  and  as  it  were  pulpy.     It  is  always  covered  with  mucous. 

2867-  At  tlie  exterior,  the  lachrymal  sac  is  formed  by  a  fibrous 
aponeurotic  membrane,  which  many  anatomists  have  considered  as 
the  reflected  tendon  of  the  orbicularis  palpebrarum.  This  mem- 
brane, which  is  white,  dense  and  strong,  is  fixed  on  all  sides  to  the 
bony  edge  of  the  lachrymal  groove.  Anteriorly,  it  is  intimately 
united  to  the  tendon  of  the  orbicularis  palpebrarum  and  to  some  of 
its  fleshy  fibres,  to  which  it  even  gives  insertion.  It  may  also,  in 
a  certain  degree,  be  considered  as  a  prolongation  of  it. 

2868.  The  arterial  ramifications  of  the  lachrymal  sac  are  espe- 
cially derived  from  the  palpebral  arteries.  Its  nervous  filaments 
come  from  the  external  nasal  nerve. 
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OF  THE  NASAL  DUCT. 

(Ductus  nasalis.) 

2869-  We  have  already  described  the  osseous  part  of  this  canal. 

(361).  It  is  sufficient  for  us  here  to  say  that  the  bony  canal  is 
lined  by  a  cylindrical  prolongation  of  the  mucous   membrane  of 

the  lachrymal  sac,  which  is  rather  thin,  and  has  no  valve  in  its 
course.  This  prolongation  adheres  feebly  to  the  periosteum,  and 
opens,  by  a  very  contracted  orifice,  under  the  inferior  turbinated 
bone.  This  orifice,  although  free,  is  furnished  with  a  circular  fold 
formed  by  the  pituitary  membrane. 

2870.  The  nasal  canal  transmits  into  the  nose  the  tears,  which 
the  puncta  lachrymalia  have  absorbed  at  the  inner  angle  of  the  eye. 

OF  THE  SALIVARY  GLANDS  AND  THEIR  DUCTS, 
Or  of  the  Organs  of  the  Secretion  and  Excretion  of  the  Saliva, 

GENERAL  OBSERVATIONS. 

2871.  The  Salivary  Glands  are  symmetrically  placed,  to  the 
number  of  three  on  each  side  of  the  face,  behind  and  beneath  the 
lower  jaw.  Their  form  is  in  general  very  irregular,  and  their  ex- 
tant varies  much  in  different  subjects.  Sometimes  they  are  per- 
fectly distinct  and  isolated ;  at  other  times,  they  seem  to  be  con- 
founded with  each  other.  But  they  all  present  characters  which 
are  common  to  them,  and  which  serve  to  distinguish  them  from  the 
other  glands  of  the  body : 

Thus,  their  vessels  penetrate  them  on  all  sides,  and  are  already 
much  ramified  before  arriving  in  their  parenchyma ;  while  the 
liver,  the  spleen,  and  the  kidneys  receive  theirs  by  a  determinate 
point,  and  under  the  form  of  more  or  less  voluminous  trunks. 

They  are  supplied  with  a  considerable  number  of  nervous  fila- 
ments from  the  encephalic  system ;  while  the  liver  has  but  a  very 
small  number,  and  the  kidneys  none  at  all. 

Their  colour  is  grayish,  their  tissue  firm  and  strong ;  the  gra^ 
nulations  of  which  they  consist,  are  successively  united  into  lobules 
and  irregular  lobes,  which  gives  them  the  greatest  resemblance  to 
the  pancreas  and  lachrymal  gland. 

They  are  enveloped  by  no  particular  membrane,  as  is  the  case 
with  the  liver,  the  kidneys,  &c.  They  merely  seem  surrounded  by 
a  thin  layer  of  cellular  tissue,  destitute  of  fat,  and  very  different 
from  the  fibrous  membranes. 

Lastly,  their  excretory  ducts  all  open  in  the  interior  of  the  mouthy 
without  any  intermediate  reservoir,  while  the  tears,  the  bile,  the 
urine,  the  seminal  fluid,  &c.  are  contained  for  some  time  in  a  reser^ 
voir  before  arriving  at  their  destination. 
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Of  the  Salivary  Glands  hi  Particular. 

OF    THE    PAROTID    GLAND.* 

2872.  The  Parotid  Gland  is  the  largest  of  the  salivary  glands. 
It  is  situated  partly  before  and  partly  beneath  the  external  ear,  filling 
up  the  deep  excavation  on  the  sides  of  the  face,  between  the  posterior 
edge  of  the  ramus  of  the  lower  jaw,  the  meatus  auditorius  ex- 
ternus,  and  the  mastoid  process  of  the  temporal  bone.  It  extends 
vertically  from  the  zygomatic  arch  to  the  angle  of  the  jaw.  Its 
form  is  that  of  a  very  irregular  pyramid,  vv^ith  an  oval  base  directed 
outwards. 

2873.  Its  outer  surface^  which  is  broad,  flat,  oval,  slightly  con- 
vex, and  having  no  precise  limits,  extends  more  or  less  upon  the 
face.  It  is  covered  by  some  fibres  of  the  platysma  myoides  and 
by  the  skin,  under  which  creep  some  nervous  filaments.  Its  cir- 
cumference is  prolonged  anteriorly  over  the  masseter  muscle,  and 
superiorly  over  the  articulation  of  the  jaw.  At  the  under  part  of 
this  circumference,  from  which  Steno's  duct  takes  its  rise,  the 
branches  of  the  facial  nerve  are  seen  emerging. 

2874.  The  anterior  surface  corresponds  above  to  the  articula- 
tion of  the  lower  jaw,  externally  to  the  posterior  edge  of  the  same 
bone,  and  internally  to  the  pterygoideus  internus  muscle.  It  is 
moulded  upon  these  difierent  parts,  and  penetrates  into  their  in- 
tervals. 

2875.  Its  posterior  surface  is  connected  by  pretty  dense  cellu- 
lar tissue  with  the  meatus  auditorius  externus,  the  mastoid  pro- 
cess, the  anterior  edge  of  the  sterno-cleido-mastoideus,  the  posterior 
belly  of  the  digastric  muscle,  the  styloid  process,  and  the  muscles 
which  arise  from  it.  It  is  coasted  internally  by  the  internal  caro- 
tid artery,  and  by  the  internal  jugular  vein.  The  external  carotid 
artery,  at  its  termination,  and  especially  the  superficial  temporal 
artery,  are  also  in  connexion  with  this  surface  of  the  parotid  gland. 
They  are  even  generally  enveloped  by  its  parenchyma,  especially 
the  latter,  which  traverses  it  from  below  upwards  ;  while  the  facial 
nerve,  which  is  also  placed  in  the  gland  during  part  of  its  course, 
passes  transyersely  through  it. 

2876.  The  parotid  gland  furnishes,  by  each  of  the  granulations 
of  which  it  is  composed,  a  very  slender  excretory  duct,  which  unites 
with  those  in  its  vicinity,  in  the  manner  of  veins,  to  form  some- 
what larger  twigs,  then  branches,  and  lastly  a  considerable  trunk 
named  the  Parotid  Duct  or  Steno's  Duct,  {ductus  Stenonianus.) 
This  duct  emerges  from  the  fore  and  outer  part  of  the  gland,  a 
little  above  the  middle  of  the  height  of  the  masseter  muscle,  over 
which  it  proceeds  horizontally,  from  behind  forwards,  to  turn  over 
its  anterior  edge,  and  sink  into  the  adipose  cellular  tissue  of  the 
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cheek.  Having  arrived  upon  the  buccinator  muscle,  it  passes 
through  an  aperture  formed  in  the  midst  of  its  fibres,  and  terminates 
in  the  mouth,  opposite  the  second  molar  tooth  of  the  upper  jaw,  at 
the  distance  of  about  three  lines  from  the  meeting  of  the  cheek 
with  the  corresponding  gums. 

The  parotid  duct  does  not  pass  through  the  buccinator  obliquely, 
but  perforates  it  perpendicularly,  and  forms  an  angle  as  it  passes 
through  the  mucous  membrane  of  the  mouth,  proceeding  a  little  for- 
wards. Its  orifice  is  besides  very  contracted,  and  furnished  with  a 
small  fold  of  the  mucous  membrane,  so  that  it  is  not  easily  per- 
ceived. 

It  very  frequently  receives,  about  the  middle  of  its  length,  ano- 
ther duct  from  a  glandular  body  placed  in  its  vicinity,  which  ap- 
pears to  be  an  accessory  gland  to  the  parotid.  This  body  is  in 
fact  placed  before  the  masseter  muscle,  either  above  or  beneath  the 
duct,  sometimes  even  in  its  course.  Its  surface  is  commonly 
smoother  than  that  of  the  gland  itself. 

Steno*'s  duct  is  but  loosely  connected  with  the  neighbouring  parts. 
It  is  accompanied  by  several  branches  of  the  facial  nerve,  and  by 
some  arteries  which  furnish  ramifications  to  its  walls.  Placed  im- 
mediately under  the  skin,  it  is  only  separated  from  it  internally  by 
some  fibres  of  the  platysma  myoides,  and  by  the  zygomaticus  ma- 
jor, which  crosses  its  direction  obliquely. 

The  parotid  duct  is  about  a  line  in  diameter,  but  its  cavity  is 
very  narrow.  Its  walls  are  composed  of  two  distinct  membraneous 
layers.  The  outer  is  firm,  strong  and  thick,  of  a  whitish  colour, 
and  fibro-cartilaginous  appearance  ;  it  acquires  still  greater  density 
towards  the  end  of  the  duct,  which,  without  increasing  in  capacity, 
becomes  conical ;  and  near  the  buccinator  muscle  it  gives  rise  su- 
perficially to  a  thin  aponeurosis  which  covers  its  fleshy  fibres,  while 
it  also  gives  attachment  to  some  of  the  fibres  of  that  muscle  as  it 
passes  into  the  aperture  of  which  we  have  spoken  above,  and  by 
which  these  fibres  are  actually  interrupted  and  not  merely  separat- 
ed. The  other  membraneous  layer  of  the  duct  is  internal ;  it  is 
essentially  mucous,  and  very  delicate,  and  appears  to  be  continu- 
ous with  the  membrane  which  lines  the  cheeks,  differing  from  it 
only  in  whiteness. 

2877-  There  are  always  found,  in  the  substance  of  the  parotid 
gland,  a  great  number  of  branches  of  the  facial  nerve,  the  trans- 
verse artery  of  the  face,  the  posterior  auricular  artery,  and  the 
vein  which  forms  a  communication  between  the  internal  and  exter- 
nal  jugular  vein.  It  thus  receives  the  greater  part  of  its  vessels 
and  nerves  ;  but  a  branch  of  the  inferior  maxillary  nerve  and  one 
of  the  ascending  branches  of  the  cervical  plexus  furnish  it  with  a 
few  additional  nerves.  Its  lymphatic  vessels  are  pretty  numerous, 
and  pass  into  the  ganglia  situated  at  its  surface  or  behind  the 
angle  of  the  jaw.  Its  parenchyma  differs  in  nothing  from  that  of 
the  other  salivary  glands. 
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2878.  This  gland  is  smaller  than  the  parotid,  and  is  situated  at 
the  inner  side  of  the  ramus  and  body  of  the  inferior  maxillary  bone, 
in  the  triangular  space  which  the  two  bellies  of  the  digastric  muscle 
leave  between  them.  Irregularly  ovoidal  and  flattened  on  three 
surfaces,  frequently  bifurcated  at  its  fore  part,  it  is  prolonged  ex- 
ternally as  far  as  the  angle  of  the  jaw,  and  is  sometimes  confound- 
ed in  this  direction  with  the  parotid  gland.  Internally,  the  super- 
ficial portion  of  its  anterior  extremity  advances  towards  the  digas- 
tric muscle,  and  the  deep  portion,  which  is  engaged  behind  the 
mylo-hyoideus  muscle,  touches  the  sublingual  gland.  In  the  same 
direction,  it  is  separated  from  its  fellow  by  the  anterior  bellies  of 
the  digastric  muscles  and  the  genio-hyoidei.  Anteriorly,  it  is  co- 
vered by  the  inferior  maxillary  bone,  and  posteriorly,  is  in  con- 
nexion with  the  lingual  nerve,  the  stylo-glossus  and  hyo-glossus 
muscles,  and  the  facial  artery,  which  it  embraces.  Inferiorly,  it 
rests  upon  the  platysma  myoides  and  the  integuments.  Superiorly, 
it  is  prolonged  more  or  less  between  the  pterygoideus  internus 
and  mylo-hyoideus.  It  is  moreover  surrounded  by  a  pretty  consi- 
derable, although  variable  number  of  lymphatic  ganglia. 

2879.  The  excretory  duct  of  the  sub-maxillary  gland  is  com- 
monly designated  by  the  name  of  Wharton's  Duct,  {Ductus  Whar- 
tonianus).  It  is  much  smaller  than  Steno''s  duct,  and  has  much 
thinner  walls,  which  are  transparent  and  more  elastic.  Arising  in 
the  same  manner  by  very  slender  radicles  in  the  lobules  of  the 
gland,  it  issues  from  its  deepest  portion,  passes  between  the  mylo- 
hyoideus  and  hyo-glossus  muscles,  and  proceeds  nearly  horizontally 
from  without  inwards,  and  a  little  forwards,  between  the  genio- 
glossus  and  the  sub-lingual  gland,  from  which  it  often  receives 
several  excretory  ducts.  When  it  has  arrived  upon  the  side  of 
the  frasnum  Unguas,  it  places  itself  beneath  the  mucous  membrane 
of  the  mouth,  and  terminates  in  this  place  by  a  very  narrow  orifice, 
situated  in  the  middle  of  a  slightly  prominent  tubercle.  It  is  ac- 
companied, m  its  whole  extent,  by  the  lingual  nerve,  and  lined  in 
its  interior  by  a  prolongation  of  the  mucous  membrane  of  the 
mouth  :  perhaps  it  is  entirely  formed  by  the  latter. 

2880.  The  arteries  of  the  sub-maxillary  gland  are  numerous,  but 
of  small  size.  They  are  furnished  by  the  trunk  of  the  facial  and 
the  branches  of  the  lingual  arteries.  Its  veins  correspond  exactly 
to  the  arteries.  Its  nerves  come  from  the  lingual  nerve  (1666), 
the  mylo-hyoid  branch  of  the  inferior  dentar  nerve  (1669),  and  the 
sub-maxillary  ganglion  (1873). 

The  cellular  envelope  of  the  sub-maxillary  gland  is  proportionally 
much  thinner  than  that  of  the  parotid  gland.  The  structure  of  the 
two  organs  is  precisely  similar. 
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OF  THE  SUBLINGUAL  GLAND. 

2881.  The  Suhlingual  Gland  is  placed  in  the  substance  of  the 
inferior  wall  of  the  mouth,  under  the  fore  part  of  the  tongue,  and 
seems  in  general  to  be  merely  a  sort  of  appendage  to  the  submaxil- 
lary gland.  Its  position  is  nearly  horizontal,  and  its  direction  pa- 
rallel to  that  of  the  opposite  side.  It  is  smaller  than  the  submaxil- 
lary gland,  of  an  oblong  form  with  its  greatest  diameter  from  be- 
hind forwards,  transversely  flattened,  and  nearly  of  the  shape  of 
an  almond.  It  rests  upon  the  mylo-hyoideus  muscle,  which  sepa- 
rates it  from  the  preceding  gland,  and  is  covered  by  the  mucous 
membrane  of  the  mouth,  beneath  which  it  forms  a  prominence. 
It  is,  moreover,  in  connexion  internally,  with  the  genio-glossus 
muscle ;  anteriorly,  with  the  body  of  the  jaw ;  posteriorly,  with 
the  deepest  extremity  of  the  submaxillary  gland,  with  which  it 
often  appears  confounded  between  the  hyo-glossus  and  mylo-hyoi- 
deus muscles. 

2882.  This  gland  has  several  excretory  ducts,  whose  disposition 
is  liable  to  much  variation.  They  are  always  very  slender.  Six 
or  eight  proceed  from  its  upper  part  to  open  upon  the  sides  of  the 
frasnum  linguae,  while  five  or  six  others  issue  from  its  lateral  parts, 
and  perforate  singly  the  mucous  membrane  of  the  floor  of  the 
mouth.  Two,  three,  or  even  a  greater  number,  are  also  seen  to 
end  in  the  sub-maxillary  duct ;  these  latter  are  very  short,  and 
frequently  unite  into  a  single  trunk  before  terminating.  All  these 
ducts  appear  to  have  the  same  structure  as  that  of  the  sub-maxil- 
lary gland,  and  hke  it  are  thin  and  transparent. 

2883.  The  arteries  of  the  sublingual  glands  come  from  the  fa- 
cial and  sublingual ;  their  nerves  are  furnished  by  the  lingual  and 
hypoglossal. 


OF  THE  PANCREAS, 

Or  Secreting  Organ  of  the  Pancreatic  Fluid. 

2884.  The  Pancreas*  is  a  gland  which  is  deeply  seated  in  the 
abdomen,  lying  across  the  vertebral  column,  between  the  three 
curvatures  of  the  duodenum,  behind  the  stomach,  and  to  the  right 
of  the  spleen.  Its  form  is  irregular  and  very  variable,  as  are  also 
its  extent  and  weight,  the  latter  being  from  two  to  six  ounces. 

This  organ,  which  is  much  longer  than  broad,  and  flattened 
from  before  backwards,  is  slightly  concave  posteriorly,  to  be  ac- 
commodated to  the  curvature  of  the  vertebral  column.  Its  right 
extremity  is  larger  than  the  left. 

2885.  Its  anterior  surface,  which  is  inclined  upwards,  is  cover- 
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ed  by  the  upper  lamina  of  the  transverse  mesocolon,  the  stomach, 
and  the  first  portion  of  the  duodenum. 

2886.  Its  posterior  surface  presents  at  its  upper  part  a  groove 
in  which  are  lodged  the  splenic  vessels.  It  corresponds,  moreover, 
to  the  superior  mesenteric  vessels,  the  aorta,  the  vena  cava,  and 
several  nervous  and  lymphatic  plexuses. 

2887-  Its  upper  edge  is  intersected  by  the  course  of  the  coeliac 
artery,  and  is  directed  backwards.  The  lower  edge  lies  upon  the 
third  portion  of  the  duodenum,  and  is  separated  from  it  by  the  su- 
perior mesenteric  vessels. 

2888.  Its  left  eoctremity^  which  is  very  thin,  is  prolonged  be- 
neath the  spleen,  to  near  the  corresponding  supra-renal  capsule, 
and  is  often  named  the  Tail  of  the  Pancreas.  The  right  extre- 
mity, which  is  also  frequently  named  the  Head,  is  thicker,  broad- 
er, irregularly  rounded,  immersed  in  a  mass  of  adipose  tissue,  and 
applied  against  the  second  portion  of  the  duodenum,  over  which 
it  commonly  advances  a  little.  There  almost  always  occurs  be- 
neath it  a  small  glandular  mass,  which  is  named  the  Small  Pan- 
creas. 

2889.  The  pancreas  bears  the  greatest  resemblance  to  the  sali- 
vary glands  in  its  structure.  It  is  of  a  grayish  white  colour,  in- 
clining a  little  to  red  ;  and  its  parenchyma,  which  is  firm  and  te- 
nacious, appears  composed  of  lobes  and  granular  lobules,  which  are 
distinct  and  connected  by  a  dense  cellular  tissue.  It  is  from  each 
of  these  granulations  and  lobules  that  the  radicles  of  its  excretory 
ducts  arise,  which  are  very  slender,  and  unite  in  the  manner  of 
veins. 

The  duct  itself  is  almost  always  single.  Sometimes,  however, 
there  are  two  or  even  three.  Placed  in  the  substance  of  the  organ, 
a  little  nearer  its  lower  than  its  upper  ^digo,,  directed  from  left  to 
right,  and  progressively  increasing  in  size  from  the  numerous 
branches  which  it  receives  in  its  course,  this  canal  proceeds  in  a 
serpentine  manner  towards  the  duodenum,  disengages  itself  from 
the  gland,  becomes  free  behind  the  second  portion  of  the  above- 
mentioned  intestine,  and  is  then  of  the  size  of  a  crow-quill.  Near 
its  extremity  it  receives  an  excretory  duct  which  comes  singly 
from  the  little  pancreas,  and,  after  a  very  short  passage,  it 
opens  at  an  acute  angle,  into  the  ductus  communis  choledochus, 
or  merely  adheres  to  it  to  enter  the  duodenum  by  itself.  The 
walls  of  this  duct  are  whitish,  and  thicker  than  those  of  the  sub- 
maxillary ducts,  but  they  are  far  from  being  so  dense  as  those  of 
the  parotid  ducts. 

2890.  Besides  resembling  the  salivary  glands  in  its  tissue,  it 
bears  an  affinity  to  these  organs  in  several  other  points.  Like 
them,  it  is  placed  in  the  midst  of  parts  of  great  mobility.  It  has 
no  distinct  outer  envelope,  being  in  fact  only  covered  in  an  indi- 
rect manner,  and  in  a  portion  of  its  extent  only,  by  the  peritone- 
um, which  does  not  adhere  to  it,  as  happens  in  the  case  of  the 
liver,  the  spleen,  &c.     Like  them  also,  it  is  penetrated  on  all  sides 
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by  a  multitude  of  vascular  ramifications  ;  but  there  is  no  artery 
which  peculiarly  belongs  to  itself.  There  is  this  remarkable  dif- 
ference between  them,  however,  that  while  the  salivary  ducts  have 
a  pretty  long  course  after  leaving  the  glands,  the  pancreatic  duct 
is  free  and  isolated  only  for  a  very  short  space. 

2891.  The  arteries  of  the  pancreas  are  very  numerous,  but  their 
size  is  very  small.  They  come  from  the  cceliac,  splenic,  superior 
mesenteric,  right  gastro-epiploic,  coronary,  and  left  capsular  arte- 
ries. Its  veins  pour  their  contents  into  the  roots  of  the  vena  por- 
tse,  and  in  particular  into  the  small  mesaraic  and  splenic  veins. 
Its  nerves  are  supplied  by  the  solar  plexus  ;  and  its  lymphatics  go 
to  be  divided  in  ganglions  to  which  it  gives  its  name  (2778). 

2892.  The  pancreas  secretes  a  flviid  which  appears  to  have  much 
resemblance  to  the  saliva,  and  which  mingles  with  the  bile  to  be 
poured  into  the  duodenum. 


OF  THE  ORGANS  OF  THE  SECRETION  AND  EXCRETION 
OF  THE  BILE. 

Of  the  Liver. 
ge:s!Etial  conformation. 

2893.  The  Liver*  is  the  largest  of  all  the  glands.  It  is  a 
single,  unsymmetrical  organ,  very  dense,  of  great  weight,  easily 
torn,  and  of  a  reddish  brown  colour.  It  occupies  the  whole  right 
hypochondrium,  and  a  part  of  the  epigastric  region.  Its  general 
form  is  irregular,  but  approaches  to  that  of  the  section  of  an  ovoid 
made  in  the  direction  of  its  length.  Its  absolute  weight,  in  the 
adult,  varies,  according  to  Soemmering's  experiments,  from  two 
to  five  pounds,  and  its  specific  gravity  is  15,203.  Limited 
above  by  the  diaphragm,  it  is  protected  anteriorly  by  the  base  of 
the  thorax,  beyond  which  it  does  not  pass  in  the  sound  state,  al- 
though it  may  be  liable  to  undergo  some  slight  changes  of  position, 
according  to  the  state  of  the  neighbouring  organs,  and  the  posture 
of  the  body. 

2894.  Upper  Surface  of  the  Liver.  It  is  convex  in  its  whole 
extent,  more  so,  however,  to  the  right  side  and  posteriorly  than 
elsewhere.  It  is  turned  directly  upwards  at  the  left  extremity  ;  in 
the  middle  it  looks  backwards  ;  and  to  the  right,  is  inclined  straight 
outwards.  It  is  everywhere  contiguous  with  the  diaphragm,  which 
it  even  seems  to  push  upwards,  rendering  it  more  concave  on  the 
right  side  than  on  the  left.  A  fold  of  the  peritoneum  {Suspen- 
sory Ligament  of  the  Liver)  divides  it  from  before  backwards  into 
two  unequal  portions,  which  are  named  the  Great  or  Eight  Lobe 
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(Lobus  major  seu  dexter),  and  the  Small  or  Lefl  Lobe  (Lobus 
ndnor  seu  sinister). 

2895.  Inferior  Surface  of  the  Liver.  This  surface  is  of  less 
extent  than  the  upper,  very  irregularly  concave,  and  inclined  a  little 
backwards.     It  presents  from  left  to  right  the  following  parts  : 

1°.  A  broad  and  superficial  depression,  which  belongs  to  the  left 
lobe,  and  rests  upon  the  upper  surface  of  the  stomach. 

2^.  The  Longitudinal Jissure  (Sulcus  lotigitudinalis  seu  umbi- 
liealis  seu  hori^ontalis),  passing  from  before  backwards,  and  se- 
parating the  two  lobes  below,  as  the  suspensory  ligament  does 
9,bove.  This  groove  is  more  or  less  deep,  and  in  its  lower  half  is 
pretty  frequently  converted  into  a  true  canal  by  a  portion  of  the 
substance  of  the  liver,  which  passes  from  one  lobe  to  the  other 
(pons  hepatis).  In  the  foetus,  it  lodges  anteriorly  the  umbilical 
vein,  and  posteriorly  the  ductus  venosus  ;  and  in  the  adult  it  is  oc- 
cupied by  the  fibrous  cords  which  are  formed  by  the  remains  of 
these  obliterated  vessels. 

3°.  The  Transverse  Fissure  {Sulcus  transversus  seu  vencB 
portce).  This  is  a  fissure  less  deep  and  shorter  than  the  preced- 
ing, which  it  intersects  at  right  angles,  and  which  follows  the  di- 
rection of  the  great  diameter  of  the  liver.  It  occupies  about  the 
middle  third  of  that  organ,  a  little  nearer  its  posterior  than  its  an- 
terior edge.  It  commences  upon  the  right  lobe  by  a  sort  of  nar- 
row slit,  then  enlarges  much  as  it  proceeds  towards  the  left  side, 
but  never  presents  the  appearance  of  a  canal.  It  lodges  the  sinus 
of  the  vena  portae  (2757) »  the  hepatic  artery  (2518),  the  roots  of 
the  hepatic  duct,  and  a  great  number  of  nervous  filaments  and 
lymphatic  vessels.  All  these  parts  are  connected  together  by  a 
kind  of  dense,  compact,  and  fibrous  sheath  {Capsule  of  Glisson). 

4°.  The  Groove  of  the  Vena  Cava  Inferior  (Sulcus  lo7igitu- 
dinalis  dexter).  It  is  situated  behind,  near  the  convex  edge  of 
the  liver.  It  is  very  short,  but  remarkably  deep,  and  often  con- 
verted into  a  true  canal  (2737). 

5°.  The  Lobulus  Spigelii  (Posterior  Portal  Eminence).  This  is 
a  kind  of  mammillary  eminence  of  very  great  size,  which  is  placed 
behind  the  transverse  groove  of  the  liver,  in  the  posterior  cavity  of 
the  peritoneum,  beneath  the  gastro-hepatic  omentum.  Its  form, 
which  is  subject  to  considerable  variation,  is  more  commonly  that 
of  a  more  or  less  obtuse  triangular  pyramid.  A  prolongation  (lo- 
bulus candatus)  passes  from  its  base  to  the  right  lobe  of  the  liver. 
The  lobulus  Spigelii  rests  posteriorly  upon  the  vertebral  column, 
between  the  vena  cava  inferior  and  the  oesophagus,  and  looks  as  if 
squeezed  between  the  two  orifices  of  the  stomach,  the  pancreas, 
and  the  rest  of  the  liver. 

6°.  The  Lobulus  Quadratus  (Anterior  Portal  Etninence).  It 
is  of  less  size  than  the  preceding,  broad,  and  little  elevated.  It 
separates  the  anterior  half  of  the  longitudinal  fissure  from  a  super- 
ficial fossa  of  an  oval  form,  which  lodges  the  gall-bladder. 

7°-  Two  superficial   depressions,  of  which  the  anterior  corres- 
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ponds  to  the  right  extremity  of  the  arch  of  the  colon,  while  the 
posterior  corresponds  to  the  right  kidney  and  the  supra-renal  cap- 
sule of  the  same  side. 

2896.  Circumference  of  the  Liver.  It  is  irregularly  quadrila- 
teral, varying  in  thickness  at  the  different  parts  of  its  extent,  and 
is  everywhere,  excepting  at  its  posterior  part,  embraced  by  the  pe- 
ritoneum. 

Anteriorly^  it  is  thin,  convex,  applied  against  the  base  of  the 
thorax,  and  always  interrupted  by  two  notches.  Of  these,  one  is 
narrow  and  deep,  and  is  formed  by  the  anterior  extremity  of  the 
longitudinal  fissure ;  the  other  is  broader,  but  more  superficial, 
and  placed  to  the  right  of  the  first :  it  corresponds  to  the  fun- 
dus of  the  gall-bladder.  This  part  of  the  circumference  of  the 
liver  is  horizontal  in  the  middle,  but,  to  the  right  and  left,  is  in- 
clined downwards. 

Posteriorly,  the  circumference  of  the  liver  is  shorter  than  be- 
fore ;  but  its  thickness  is  considerable,  especially  to  the  right.  It 
is  rounded,  and  attached  to  the  diaphragm,  near  its  extremities,  by 
two  folds  of  the  peritoneum,  which  are  named  the  Lateral  ox  Trian- 
gular Ligaments  of  the  liver.  At  the  middle,  it  is  united  to  the 
diaphragmatic  aponeurosis,  in  an  intimate  manner,  by  a  dense  and 
close  cellular  tissue.  It  also  presents  the  end  of  the  longitudinal 
fissure,  and  that  of  the  vena  cava,  together  with  the  trunks  of  the 
hepatic  veins. 

To  the  right,  the  circumference  of  the  liver  is  thin  at  its  fore 
part,  thick  behind,  where  it  is  in  contact  with  the  diaphragm.  To 
the  left,  it  presents  a  thin  and  convex  edge,  which  is  sometimes 
prolonged  as  far  as  the  spleen  under  the  form  of  a  pretty  broad 
tongue. 


OKGANIZATION  OF  THE  LIVER. 

2897-  The  structure  of  the  liver  is  extremely  complicated,  and 
presents  successively  for  examination  envelopes,  blood-vessels, 
lymphatics,  nerves,  a  peculiar  parenchyma,  and  an  excretory  ap- 
paratus. 


ENVELOPES  OF  THE  LIVEll. 

2898.  Serous  or  Peritoneal  Envelope.  This  is  a  prolongation  of 
the  peritoneum,  reflected  from  the  lower  surface  of  the  diaphragm 
over  the  liver,  which  it  does  not  surround  in  its  whole  extent. 
This  envelope  is  transparent,  smooth,  polished,  thin,  and  constantly 
bedewed  with  a  serous  fluid.  Free  on  the  side  next  the  abdominal 
cavity,  it  adheres  by  its  other  surface  to  the  second  envelope,  and 
does  not  cover  the  posterior  part  of  the  circumference  of  the  organ, 
the  two  grooves  of  its  inferior  surface,  that  of  the  vena  cava,  and 
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of  the  fossa  destined  to  lodge  the  gall-bladder.  It  is  equally  want- 
ing in  the  interval  of  the  two  laminae  of  the  suspensory  ligament, 
as  it  is  of  itself  that  this  alleged  ligament  is  formed. 

2899.  Deep  or  Cellular  Envelope.  It  is  much  more  extended 
than  the  superficial,  for  it  covers  all  the  parts  of  the  liver  upon 
which  the  peritoneum  is  not  applied,  and  is  prolonged  into  the 
substance  of  that  viscus,  forming  sheaths  which  accompany  the 
branches  and  twigs  of  the  vena  portae  and  hepatic  artery,  as  well  as 
the  roots  of  the  hepatic  duct.  They  adhere  to  the  parenchyma  of 
the  liver  by  numerous  filaments,  and  do  not  present  the  least  ap- 
pearance of  the  muscular  structure  which  Glisson  attributed  to 
them.  In  general  very  thin,  although  pretty  dense,  this  envelope 
is  much  more  apparent  in  the  places  of  the  surface  of  the  liver 
where  it  exists  alone,  than  in  those  where  it  is  in  connexion  with 
the  peritoneum,  to  which  it  adheres  in  a  pretty  intimate  manner. 


BLOOD-VESSELS  AND  LYMPHATICS  OF  THE  LIVER. 

2900.  They  are  very  numerous.  Some  of  them  carry  the  blood 
to  the  liver  :  such  are  the  hepatic  artery  (2518),  the  vena  portas 
(2757),  and,  in  the  foetus,  the  umbilical  vein.  Others  carry  it  off, 
after  it  has  resided  for  some  time  in  the  organ :  these  are  the  hepa- 
tic veins  (2746).     We  have  already  described  all  these  vessels. 

The  lymphatics  of  the  liver  have  also  been  described  (2826, 
2829).     They  are  extremely  numerous. 

Its  nerves  are  also  very  abundant.  They  come  from  the 
pneumo-gastric  nerve  (1712),  the  phrenic  nerve  (17^7)  and  the 
hepatic  plexus  (1916). 


PARENCHYMA  OF  THE  LIVER. 

2901.  Considered  with  respect  to  its  interior,  the  substance  of 
the  liver  presents  a  reddish  or  yellowish  tint  superadded  to  the 
brown  colour  of  its  surface.  Its  general  aspect  is  porous,  from  the 
great  number  of  small  vessels  which  have  been  divided  in  cutting 
it.  There  are  moreover  observed  in  it  small  yellow  dots  irregularly 
disseminated,  which  correspond  to  the  radicles  of  the  excretory 
ducts  of  the  bile.  Another  remarkable  fact  is,  that  the  nature  of 
the  vessels  which  traverse  the  parenchyma  of  the  liver  in  different 
directions,  is  indicated  by  the  direction  which  they  follow  :  thus, 
the  branches  of  the  vena  portae  and  hepatic  artery,  and  the  roots  of 
the  hepatic  duct,  proceed  horizontally  in  the  direction  of  the  great 
diameter  of  the  liver,  while  the  trunks  of  the  hepatic  veins  direct 
themselves  in  a  converging  manner  towards  its  posterior  edge. 
Further,  the  orifices  of  the  divided  branches  of  the  vena  portae  are 
collapsed,  and  those  of  the  hepatic  veins  remain   circular :    this 
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depends  upon  the  circumstance,  that  the  former  of  these  vessels  is 
accompanied  by  a  cellular  sheath  which  prevents  it  from  adhering 
to  the  parenchyma  of  the  liver,  while  the  others  being  destitute  of 
that  particular  envelope,  are  intimately  united  to  it. 

2902.  If  the  tissue  of  the  liver  be  torn  in  place  of  being  cut,  it 
then  appears  uneven  and  formed  of  an  immense  quantity  of  round- 
ish grains  or  solid  polygons,  in  which  end  the  extreme  ramifications 
of  the  vena  portoe  and  hepatic  artery,  and  whence  proceed  the  ra- 
dicles of  the  biliary  ducts,  hepatic  veins,  and  deep  seated  lympha- 
tics. These  granulations  are  about  the  size  of  a  millet  seed,  of  a 
soft  consistence  and  dark  red  colour,  and  appear  to  be  united  to 
each  other  by  cellular  tissue,  which  does  not  form  them  into  lo- 
bules as  in  the  salivary  glands  and  the  pancreas.  The  most  mi- 
nute researches  have  disclosed  nothing  further  with  respect  to  their 
intimate  structure.  Some  anatomists,  Ruysch  in  particular,  have 
supposed  them  to  be  formed  by  the  interlacing  of  the  different 
vessels  of  the  liver,  others,  as  Malpighi,  have  supposed  them  to  be 
vesicles. 


Excretory  Apparatus  of  the  Bile, 

2903.  This  apparatus  consists  of  the  hepatic  duct,  which  im- 
mediately issues  from  the  liver,  and  after  passing  over  a  certain 
space,  unites  with  the  cystic  duct,  which  ends  in  the  gall-bladder, 
and  of  the  ductus  communis  choledochus,  which  results  from  this 
junction,  and  terminates  in  the  duodenum. 


HEPATIC  DUCT. 

2904.  It  takes  its  origin  by  a  great  number  of  very  slender 
radicles  in  the  granulations  of  the  liver.  These  radicles  successive- 
ly unite  into  larger  branches  which  accompany  the  divisions  of  the 
vena  portse  and  hepatic  artery.  These  branches  are  then  united 
into  two  principal  trunks,  one  for  the  left  lobe,  the  other  for  the 
right,  which  issue  by  the  transverse  groove  of  the  inferior  surface 
of  the  liver,  converge  towards  each  other,  closely  connected  with 
the  corresponding  branches  of  the  vena  portae,  and  end  at  a  right 
angle.  At  the  very  point  of  union,  some  small  branches  of  inde- 
terminate number  and  variable  size  join  them. 

In  this  manner  is  formed  the  hepatic  duct,  which  is  about  an 
inch  and  a  half  in  length  and  about  a  line  and  a  half  in  diameter, 
and  descends  obliquely  inwards  between  the  laminae  of  the  gastro- 
hepatic  omentum,  and  in  the  midst  of  a  considerable  quantity  of 
adipose  cellular  tissue,  before  the  vena  portse,  behind  the  right 
branch  of  the  hepatic  artery,  to  the  left  of  the  neck  of  the  gall- 
bladder and  cystic  duct. 
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GALL-BLADDER. 

2905.  The  Gall-Bladder,  {Cystis  fellea),  is  a  membraneous, 
pyriform  or  ovoidal  reservoir,  situated  in  a  superficial  depression  of 
the  under  surface  of  the  right  lobe  of  the  liver.  It  is  placed  ob- 
liquely, so  that  its  large  extremity  is  directed  forwards,  to  the 
right  and  downwards,  while  its  summit  looks  backwards,  upwards, 
and  to  the  left.  When  the  body  is  upright,  or  when  it  lies  upon 
the  right  side,  this  inclination  is  more  marked  than  in  any  other 
position.  It  diminishes,  on  the  contrary,  when  the  stomach  and 
intestines  are  full. 

In  the  gall-bladder  there  are  distinguished  a  body,  a  fundus, 
and  a  summit  or  neck. 

The  body  adheres  above,  over  a  variable  extent,  to  the  substance 
of  the  liver,  through  the  intervention  of  a  layer  of  lamellar  cellular 
tissue,  and  several  ramifications  of  blood  vessels,  but  no  biliary 
ducts  are  observed  to  pass  from  the  one  to  the  other  of  these  or- 
gans, as  the  older  anatomists  supposed,  when  they  created  the 
hepato-cystic  ducts.  Inferiorly,  the  body  of  the  gall-bladder  is 
free  and  covered  by  the  peritoneum,  which  gives  it  a  smooth  and 
polished  appearance ;  it  lies,  in  this  direction,  upon  the  pylorus, 
the  commencement  of  the  duodenum,  and  the  right  extremity  of 
the  arch  of  the  colon. 

'^The  fundus  is  rounded,  more  or  less  broad  in  different  subjects, 
and  covered  in  whole  or  in  part  by  the  peritoneum.  In  general  it 
passes  beyond  the  circumference  of  the  liver,  and  corresponds  to 
the  walls  of  the  abdomen,  and  to  the  outer  side  of  the  correspond- 
ing rectus  muscle. 

The  neck  or  summit  is  a  little  curved  upwards,  and  very  nar- 
row.    It  is  continued  into  the  cystic  duct. 

2906.  The  internal  surface  of  the  gall-bladder  is  almost  always 
tinged  with  green,  from  the  effect  of  the  bile  which  it  contains  in 
its  cavity.  It  is  rough,  reticulated,  and  phcate,  presenting  in  its 
whole  extent,  rovinded  or  polygonal  areolae  of  very  variable  breadth 
and  depth,  and  more  especially  apparent  towards  its  middle. 

In  the  vicinity  of  the  neck  of  the  gall-bladder,  there  are  observ- 
ed several  small  valvular  and  prominent  folds,  to  the  number  of 
three,  four,  six  or  seven,  which  appear  destined  to  diminish  the 
velocity  of  the  bile  in  that  place.* 

2907.  The  gall-bladder  has  walls  composed  of  three  superim- 
posed membranes,  a  serous,  a  cellular,  and  a  mucous. 

2908.  Serous  Membrane.  This  membrane  belongs  only  to  the 
free  surface  of  the  gall-bladder,  and  is  formed  by  the  peritoneum 
which  is  reflected  from  the  lower  surface  of  the  liver,  and  which  is 
continvious  with  the  superior  lamina  of  the  gastro-hepatic  omentum. 

*  Tliis  is  wliat  JVJ.  Amiissat  presented  to  tlie  Koyal  Academy  of  Medicine  of 
Paris,  on  the  g5th  JMarch  1824,  as  a  spiral  valve,  a  sort  of  Archimedes'  screw. 
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2909.  Cellular  Membrane.  It  is  pretty  compact.  It  is  chiefly 
in  its  substance  that  the  blood-vessels  and  lymphatics  creep.  On 
the  side  next  the  liver,  it  is  it  that  produces  the  adhesion  of  the 
gall-bladder ;  on  the  other  surface,  it  unites  the  serous  with  the 
mucous  membrane.  It  sometimes  contains  a  little  fat  in  such  of 
its  cellules  as  are  near  the  neck. 

2910.  Mucous  Membrane.  Its  thickness  is  pretty  considerable. 
During  life  it  is  whitish,  and  it  is  only  after  death  that  it  is  tinged 
green  by  the  transudation  of  the  bile.  Neither  crypts  nor  follicles 
are  perceived  in  it,  there  being  only  found  in  it  some  small  grains, 
analogovis  to  these  organs,  between  the  valvular  folds  of  the  neck. 
It  is,  however,  covered  with  a  great  number  of  fungoid  papillae  very 
close  to  each  other. 

2911.  No  traces  of  fleshy  fibres  are  discovered  in  the  walls  of 
the  gall-bladder.  Its  arteries  are  furnished  by  the  cystic  twig  of 
the  hepatic  artery.  Its  veins  go  to  the  vena  portse.  Its  nerves 
come  from  the  hepatic  plexus,  and  its  lymphatics  join  those  of  the 
liver. 


CYSTIC  DUCT.'^" 

2912.  Placed,  like  the  hepatic  duct,  in  the  substance  of  the 
gastro-hepatic  omentum,  it  is  a  little  smaller  than  it,  but  has  nearly 
the  same  length.  Directed  inwards,  backwards,  and  a  little  up- 
wards, it  meets  it  at  an  acute  angle,  runs  along  it  for  some  time, 
and  at  length  unites  with  it.  Its  left  side  is  in  connexion  with  the 
trunk  of  the  cystic  artery,  and  behind  it,  is  the  orifice  of  the  poste- 
rior cavity  of  the  omenta. 


DUCTUS  COMMUNIS  CHOLEDOCHUS.-f- 

2913.  The  Ductus  communis  choledocJius  results  from  the  union 
of  the  cystic  and  hepatic  ducts  ;  but  it  appears  to  be  the  continua- 
tion of  the  latter.  From  three  to  three  and  a  half  inches  long,  and 
also  lodged  between  the  laminae  of  the  gastro-hepatic  omentum,  be- 
fore the  vena  portte  and  below  the  hepatic  artery,  surrounded  with 
cellular  tissue,  ganglions  and  lymphatic  vessels,  it  descends  behind 
the  right  extremity  of  the  pancreas,  and  the  second  portion  of  the 
duodenum,  inosculates  with  the  pancreatic  duct,  or  merely  runs 
along  side  of  it,  enters  obhquely  between  the  fleshy  and  mucous 
coats  of  the  intestine,  and  opens,  an  inch  lower,  in  the  duodenum, 
near  its  last  curve.  Its  mouth  is  placed  upon  a  small  mammillary 
eminence,  and  is  furnished  with  a  membraneous  fold. 

2914.  The  different  excretory  ducts  of  the  bile  are  formed  by 
two  distinct  membraneous  laminee,  an  outer  and  an  inner.     The 

*  Ku/jiSf  vesica.  f  XsA^j,  biliS;  ?£;t;»/^«!/  accipio,  rccipio. 
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outer  appears  composed  of  white  longitudinal  fibres  ;  the  inner  is 
mucous,  very  thin,  and  furnished  with  a  small  number  of  papilljje. 
It  is  continuous  with  the  internal  membranes  of  the  gall  bladder 
and  duodenum. 


Of  the  Spleen.*' 

GENERAL  CONFORMATION. 

2915.  The  Sj)leen  {Lien)  whose  uses,  although  entirely  un- 
known, seem  to  have  some  connexion  with  the  secretion  of  the  bile, 
is  a  parenchymatous,  vascular  viscus,  of  a  soft  and  spongy  tex- 
ture, and  of  a  dark  red  colour,  inclining  to  black,  rarely  uniform, 
and  almost  always  marbled.  It  is  placed  deeply  in  the  left  hypo- 
chondrium,  beneath  the  diaphragm,  above  the  descending  colon, 
between  the  tuberosity  of  the  stomach  and  the  cartilages  of  the 
false  ribs,  before  the  corresponding  supra-renal  capsule  and  the  up- 
per part  of  the  kidney  of  the  same  side.  It  is  attached  to  the  sur- 
rounding organs  in  a  more  or  less  loose  manner  by  folds  of  the 
peritoneum,  and  by  a  great  number  of  vessels.  Its  form  is  that 
of  a  segment  of  an  ellipse,  of  which  the  greatest  diameter  is  nearly 
vertical.  Its  volume  presents  the  most  numerous  variations,  and 
cannot  be  given  with  precision,  any  more  than  its  weight.  Its  spe- 
cific gravity,  however,  is  to  that  of  water  as  1160  to  1000. 

2916.  Most  commonly  the  spleen  is  single.  Sometimes  however 
it  is  accompanied  by  some  small  bodies  of  the  same  nature,  which 
are  of  variable  form,  and  lodged  in  the  omentum. 

2917-  The  Outer  Surface  of  the  spleen  is  convex  and  in  con- 
tact with  the  diaphragm.  It  corresponds  to  the  ninth,  tenth,  and 
eleventh  ribs  of  the  left  side.  The  inner  is  divided  into  two  parts 
by  a  longitudinal  groove  called  the  Fissure  of  the  Spleen.  This 
fissure  never  occupies  the  whole  length  of  the  organ,  and  is  filled 
by  vessels  and  a  certain  quantity  of  fat.  The  posterior  portion  of 
the  inner  surface  of  the  spleen  is  applied  upon  the  left  side  of  the 
vertebral  column ;  the  anterior,  which  is  a  little  larger,  corres-- 
ponds  to  the  great  cul-de-sac  of  the  stomach. 

2918.  The  circumference  of  the  spleen  has  a  very  irregular 
form.  Thicker  above  and  behind  than  below  and  before,  it  is 
smooth  and  rounded,  but  intersected  from  space  to  space  by  notches 
varying  in  depth  and  number.  It  corresponds  above  to  the  apo- 
neurosis of  the  diaphragm,  below  to  the  left  kidney  and  supra-renal 
capsule,  behind  to  the  pancreas,  and  before  to  the  walls  of  the 
thorax,  through  the  intervention  of  the  diaphragm. 


79i  OIIGANS  or  SECllETION. 


ORGANIZATION  OF  THE  SPLEEN. 

2919-  Serous  Envelope.  It  is  formed  by  the  peritoneum,  and 
invests  the  whole  exterior  of  the  spleen,  with  the  sole  exception  of 
the  bottom  of  the  fissure,  on  the  edges  of  which  it  is  reflected  to  be 
continued  into  the  laminae  of  the  membraneous  folds  which  fix  the 
spleen  to  the  stomach  and  diaphragm.  Thin,  transparent,  smooth 
at  its  outer  surface,  and  adhering  by  the  other,  it  is  applied  upon 
another  envelope  of  a  fibrous  nature. 

2920.  Fibrous  Envelope.  It  adheres  intimately  to  the  preced- 
ing by  its  outer  surface,  and  by  its  inner  sends  a  great  number 
of  delicate  prolongations  into  the  parenchyma  of  the  organ.  At 
the  bottom  of  the  fissure,  it  is  in  contact  with  adipose  cellular  tis- 
sue, and  furnishes  other  more  distinct  prolongations  which  ac- 
company the  vessels  in  the  interior  of  the  spleen,  and  whose  num- 
ber is  consequently  indeterminate.  It  is  of  a  grayish  white  colour, 
pretty  thick,  strong,  elastic,  scantily  supplied  with  vessels,  and 
destitute  of  nerves.     It  is  composed  of  the  elastic  tissue  (16.  F.  c). 

2921 .  Blood-vessels.  No  organ  has  more  blood-vessels,  in  pro- 
portion to  its  size  than  the  spleen.  Its  principal  artery,  which  is 
furnished  by  the  coeliac  trunk,  is  remarkable  for  its  size,  the  thick- 
ness of  its  walls,  its  numerous  windings,  and  the  manner  in  which 
it  divides  in  the  fissure.  But  it  receives,  moreover,  some  branches 
from  the  capsular,  phrenic,  first  lumbar  and  spermatic  arteries  of 
the  left  side.  Its  veins  are  not  larger  than  the  arteries,  and  are 
especially  remarkable  for  the  thinness  and  extensibility  of  their 
walls.  They  have  no  internal  valves,  and  form  one  of  the  principal 
roots  of  the  vena  portas. 

2922.  Nerves.  They  come  from  the  solar  plexus  under  the 
name  of  splenic  plexus  (1917)j  ^^^  also  from  the  left  pneumo-gas- 
tric  nerve. 

2293.  Lymphatic  Vessels,  The  lymphatics  of  the  spleen  v/e 
have  already  described  (2824). 

2924.  Cellular  Tissue.  There  occurs  a  rather  thin  layer 
around  the  splenic  arteries  and  veins,  and  it  may  be  followed  pretty 
deeply  into  the  substance  of  the  spleen,  but  not  between  the  se- 
condary divisions  of  the  vessels,  the  interstices  of  which  are  filled 
with  serum. 

2925.  Granulations.  I  give  this  name  to  a  certain  number  of 
soft,  grayish,  serai-transparent,  and  as  it  were  gelatinous  corpus- 
cles, of  the  size  of  a  pin"'s  head  and  sometimes  almost  impercepti- 
ble, which  are  disseminated  irregularly  in  the  tissue  of  the  spleen. 
Their  nature  is  entirely  unknown.  Maipighi  considers  them  as 
small  glands. 

2926.  Parenchyma  of  the  Spleen.  It  is  of  very  variable  con- 
sistence, although  in  general  soft  and  as  it  were  spongy.  Its  co- 
lour is  deeper  than  that  of  the  spleen  at  its  exterior.  It  always 
contains  a  very  great  quantity  of  blood,  which  seems  to  be  idcnti- 
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fied  with  its  tissue,  and  which  is  met  with  in  three  different  states, 
viz.  in  the  arteries  and  in  the  veins,  as  takes  place  in  other  organs  ; 
and  in  a  sort  of  intimate  combination  with  the  other  organic  ele- 
ments, and  with  a  certain  quantity  of  albumen.  The  latter  is  thick, 
slightly  viscous,  opaque,  of  a  livid  red  colour  like  wine  lees.  It 
appears  to  be  contained  in  very  numerous  cellules  or  areolae  des- 
tined for  itself,  of  which  the  walls  are  formed  by  the  prolongation 
of  the  internal  surface  of  the  fibrous  envelope  of  the  spleen.  Some 
anatomists  think,  however,  that  these  cellules  have  no  existence, 
and  that  the  parenchyma  of  the  spleen  is  essentially  formed  of  ar- 
terial and  venous  capillary  vessels,  with  very  thin  and  very  exten- 
sible walls,  which  communicate  immediately  with  each  other  ;*  form- 
ing an  erectile  tissue  (16,  C.  a.) 


OF   THE  ORGANS   OF   THE  SECRETION  AND 
EXCRETION  OF  THE  URINE. 

OF  THE  SUPRA-RENAL  CAPSULES. 

2927.  The  Supra-renal  Capsules  {Renes  succenturiati^  vet  Cap- 
sulae  atrabiliarice)  are  two  small  bodies  placed  in  the  abdomen, 
without  the  peritoneum,  above  the  kidneys,  of  which  they  embrace 
the  upper  extremity.  They  are  never  wanting,  but  their  uses  are 
totally  unknown.  Hollow  and  oval  in  the  adult,  they  are  prisma- 
tic and  granulated  in  the  foetus,  in  which  their  volume  is  much 
greater  than  in  the  adult,  on  which  account  it  has  been  supposed 
that  they  must  have  some  connexion  with  the  exercise  of  nutrition 
in  the  first  stages  of  life. 

These  capsules,  which  are  of  a  yellowish-brown  colour,  more  or 
less  tinged  with  red,  present  a  posterior  surface  which  corresponds 
to  the  diaphragm  and  the  upper  part  of  the  psoas  muscle ;  an  an- 
terior surface  covered  on  the  right  side  by  the  vena  cava  inferior, 
the  duodenum  and  the  liver,  and  on  the  left  side  by  the  spleen  and 
pancreas ;  and  an  inferior  surface.,  which  is  concave,  and  applied 
upon  the  summit  of  the  corresponding  kidney. 

2928.  The  left  supra-renal  capsule  is  commonly  a  little  higher 
than  the  right,  a  difference  which  depends  upon  the  position  of  the 
two  kidneys.  Both  are  kept  in  position  by  a  great  quantity  of  adi- 
pose cellular  tissue,  by  some  denser  filaments  which  are  prolonged 
as  far  as  the  kidneys,  and  by  the  vessels  which  they  receive  or 
which  emerge  from  their  tissue. 

2929.  Each  supra-renal  capsule  is  only,  properly  speaking,  a 
small  bag  with  thick  parenchymatous  walls,  formed  of  very  small 
granulations,  collected  into  lobules,  and  having  but  little  consist- 
ence, especially  at  the  exterior.     In  its  interior  there  exists  a  nar- 

*  Marjoliii,  Manuel  d'Aiiatomie,  T.  ii.  p.  4.49,  Paris,  1815,  Svo. 
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row,  transverse,  smooth,  triangular  cavity,  without  any  known  ori- 
fice, furnished  in  its  inferior  part  with  an  eminence  in  the  form  of  a 
ridge,  and  containing  in  the  foetus  a  considerable  quantity  of  a  red- 
dish, viscous  fluid,  coagulable  by  alcohol.  In  children,  this  fluid 
is  yellowish ;  in  old  people  brown,  and  in  very  small  quantity. 

2930.  The  supra-renal  capsules  receive  a  great  number  of  arte- 
ries from  the  aorta,  the  inferior  phrenic  and  renal  arteries,  which 
are  larger  in  the  child  than  in  the  adult.  The  veins  of  those  of  the 
right  side  pour  their  blood  into  the  vena  cava  ;  those  of  the  left  side 
open  into  the  renal  vein.  Their  lymphatics  enter  into  the  forma- 
tion of  the  emulgent  and  inferior  diaphragmatic  plexuses.  Their 
nerves  come  from  the  renal  plexuses  (1921). 


OF  THE  KIDNEYS.* 
GENERAL  CONFORMATION. 

2931.  The  Kichieys  {Renes),  the  secreting  organs  of  the  urine, 
are  two  glands  deeply  situated  in  the  lumbar  regions,  on  the  sides 
of  the  vertebral  column,  opposite  the  last  two  dorsal  and  the  tAvo 
first  lumbar  vertebrae,  behind  the  peritoneum,  one  to  the  right,  the 
other  to  the  left.  Their  number  sometimes  varies  :  thus  indivi- 
duals have  been  seen  to  present  three  kidneys,  and  others  a  single 
kidney  lying  transversely  upon  the  vertebral  column. 

The  kidneys  are  enveloped  on  all  sides  by  a  very  solid  and  very 
thick  mass  of  fat,  in  which  they  seem  embedded.  It  is  also  com- 
monly observed  that  the  left  kidney  is  higher  than  the  right,  on  ac- 
count of  the  difference  in  size  between  the  liver  and  spleen. 

The  colour  of  the  kidneys  is  a  dark  red,  inclining  to  brown. 
Their  form  is  that  of  an  ovoid  compressed  on  two  surfaces,  and 
notched  on  its  inner  edge,  like  a  kidney-bean.  Their  volume  is 
proportionally  larger  in  children  than  in  adults,  in  v/^omen  than  in 
men. 

2932.  The  anterior  surface  of  the  kidneys  is  very  convex  and 
sometimes  completely  covered  by  the  peritoneum.  At  other  times 
it  is  more  or  less  in  connexion,  to  the  right  side,  with  the  vertical 
portion  of  the  duodenum,  the  liver  and  the  ascending  colon,  and 
to  the  left,  with  the  spleen  and  the  descending  colon. 

2933.  Their  posterior  surface^  which  is  almost  flat,  is  applied 
upon  a  thick  layer  of  fat  which  separates  it  from  the  diaphragm 
and  the  aponeurosis  of  the  transversus  abdominis  muscle. 

2934.  Their  circumference  presents  :  1st,  superiorly,  a  thick 
and  rounded  extremity,  embraced  by  the  corresponding  renal  cap- 
sule :  2dly,  inferiorly,  a  thin  and  somewhat  elongated  extremity, 
which  approaches  more  or  less  the  iliac  spine  ;  3dly,  externally,  a 
thick  convex  edge,  inclined  backwards ;  4thly,  internally,  a  deep 

*  N-ife«  of  the  Greeks. 
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notch,   more  distinct  anteriorly  than  posteriorly,    and  called  the 
Fissure  of  the  Kidney. 


ORGANIZATION  OF  THE  KIDNEYS. 

2935.  Each  kidney  receives  from  the  aorta  an  artery  of  consider- 
able diameter,  although  rather  short  (2547)5  and  sends  to  the  vena 
cava  inferior  corresponding  veins  (2744).  A  very  distinct  nervous 
plexus  accompanies  these  vessels  (1920),  and  around  them  there 
also  occur  lymphatic  vessels  (2814).  We  have  already  described 
all  these  organs,  so  that  there  only  remains  for  us  to  examine  the 
proper  parenchyma  of  the  kidney  and  its  envelope. 

2936.  The  parenchyma  of  the  kidney  is  firmer  than  that  of  the 
other  glands.  It  appears  composed  of  two  distinct  substances,  an 
external  or  cortical,  and  an  internal,  named  tubular  or  mam- 
miliary. 

2937-  The  cortical  substance  of  the  kidneys  forms  around  these 
organs  an  external  layer,  one  or  two  lines  thick,  of  a  dark  or  red- 
dish bay  colour,  and  adhering  to  their  capsular  membrane.  Inter- 
nally, it  furnishes  several  prolongations  in  the  form  of  septa,  be- 
tween which  are  placed  the  conical  bundles  of  the  tubular  substance, 
and  which  diminish  in  thickness  towards  the  pelvis,  from  which 
they  are  separated  by  fat.  This  substance  tears  with  great  ease. 
Under  the  microscope,  it  appears  composed  of  solid  granulations  of 
a  very  small  size,  formed  by  the  capillary  extremities  of  the  renal 
arteries  and  veins. 

2938.  The  tubular  substance  represents  a  number  of  conical, 
truncated  bundles,  of  unequal  size,  enveloped  on  all  sides,  excepting 
towards  their  summits,  by  the  cortical  substance.  The  base  of  all 
these  cones  is  rounded  and  directed  towards  the  circumference  of 
the  kidney  ;  their  summit,  on  the  contrary,  is  directed  towards  the 
pelvis  or  fissure  of  the  kidney. 

The  colour  of  this  substance  is  pale  red,  especially  at  the  centre 
of  each  of  the  cones.  Its  tissue  is  dense,  firm  and  tenacious.  It 
is  formed  of  a  great  number  of  delicate  convergent  canals,  very 
close  upon  each  other  towards  the  summit  of  the  cones,  and  direct- 
ly continuous  with  the  vessels  of  the  cortical  substance,  from  which 
they  derive  their  origin.  They  are  as  it  were  expanded  at  the  sur- 
face of  each  cone,  while  towards  its  summit  they  open  at  the  inte- 
rior of  the  calyces  by  orifices  extremely  close  upon  each  other.  The 
summits  of  the  cones  represent  so  many  mammillae  at  the  surface 
of  which  the  urine  thus  oozes  out. 

Some  anatomists  have  made  of  the  mammillae  a  third  substance, 
which  they  have  designated  by  the  name  of  the  mammiUary  sub- 
stance ;  but  their  structure  is  absolutely  the  same  as  that  of  the 
cones  which  they  terminate.  They  differ  only  in  being  a  little 
paler  in  their  colour.  Their  number,  which  is  generally  equal  to 
that  of  the  cones,  varies  from  twelve  to  eighteen  ;  but,  in  some  sub- 
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jects,  two  cones  are  seen  ending  in  a  single  mammilla,  or  two  mam- 
milla? terminating  a  single  cone.  They  are  separated  from  each 
other  by  a  considerable  quantity  of  adipose  cellular  tissue.  They 
are  often  short  and  blunt,  but  they  are  also  seen  to  prolong  them- 
selves into  a  more  or  less  distinct  prominence  of  a  cylindrical  or 
pointed  form.  The  orifices  of  the  canals  of  the  tubular  substance 
which  are  perceived  at  their  surface  are  much  less  numerous  than 
the  canals  themselves,  on  which  account  it  is  to  be  presumed  that 
several  of  the  latter  unite  before  terminating. 

2939.  Membraneous  Envelope  of  the  Kidneys.  It  covers  the 
whole  surface  of  these  organs,  and  dips  into  their  fissure,  where  it 
is  traversed  by  the  divisions  of  the  renal  vessels,  and  reflected 
upon  the  free  surface  of  the  pelvis.  It  may  be  easily  detached 
from  the  cortical  substance,  with  which  it  is  connected  by  fila- 
ments, which  although  numerous  are  yet  very  delicate,  and  by 
some  very  small  blood-vessels.  It  is  rather  thin,  transparent, 
and  possessed  of  little  extensibility,  and  appears  to  be  of  a  fibrous 
nature. 

2940.  The  urine  secreted  in  the  cortical  substance  of  the  kid- 
neys passes  through  the  ducts  of  the  tubular  substance,  and  thus 
arrives  in  the  calyces,  the  pelvis,  and  ureter,  which  we  now  proceed 
to  examine. 


OF  THE  CALYCES,  PELVIS,  AND  URETER. 

2941.  The  Calyces  {Jnfundihula)  are  small  membraneous  ducts 
which  embrace,  on  the  one  hand,  the  circumference  of  the  mammillae, 
and  on  the  other,  open  deeply  in  the  pelvis,  and  only  at  its  extremi- 
ties or  towards  the  side  of  it  which  faces  the  convexity  of  the  kidney. 
Their  number  varies  from  six  to  twelve,  one  of  them  frequently 
belonging  to  several  mammillae  at  once.  Their  diameter  is  always 
proportional  to  the  number  of  mammillae  which  they  embrace,  and 
they  are  surrounded  by  much  fat. 

2942.  The  Pelvis  is  a  small  membraneous  bag  which  occupies 
the  posterior  part  of  the  fissure  of  the  kidney.  It  is  placed  behind 
the  renal  artery  and  vein.  It  is  elongated  from  above  downwards, 
flattened  from  before  backwards,  presenting  an  irregularly  oval 
form,  much  contracted  below  to  be  continued  into  the  ureter.  The 
orifices  of  the  calyces  are  perceived  in  its  deepest  part. 

2943.  The  Ureter  is  a  long  membraneous  canal,  of  a  cylindrical 
form  and  about  the  size  of  a  writing  quill,  extended  obliquely  be- 
tween the  pelvis,  with  which  it  is  continuous,  and  the  bottom  of  the 
bladder,  into  which  it  opens.  It  commences  in  the  sinuosity  of  the 
kidney  by  a  hollowed  portion,  which  is  named  the  Infundihulum. 
From  thence  it  descends  obliquely  inwards  as  far  as  the  sacro-iliac 
symphysis,  being  then  only  separated  from  its  fellow  by  the 
breadth  of  the  base  of  the  sacrum.  It  then  continues  to  descend 
in  the  same  direction,  directing  itself  a  little  forwards,  in  the  midst 
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of  much  mt,  to  the  inferior  posterior  wall  of  the  bladder,  between 
the  muscular  and  mucous  membranes  of  which  it  passes,  contract- 
ing a  httle.  It  proceeds  thus  between  them  for  the  space  of  about 
an  inch,  directing  itself  inwards  and  forwards,  and,  on  arriving  at 
the  posterior  angles  of  the  trigonal  space  of  the  bladder,  terminates 
there  by  a  narrow  oblique  orifice. 

In  this  course,  the  ureter  corresponds  from  above  downwards, 
and  posteriorly,  to  the  psoas  magntis  muscle,  the  common  iliac  ves- 
sels, whose  direction  it  crosses,  and  the  hypogastric  vessels.  A7i- 
teriorly,  it  is  at  first  covered  by  the  peritoneum  and  the  spermatic 
artery;  then,  in  the  excavation  of  the  pelvis,  it  is  crossed  in  the  male 
by  the  vas  deferens.  It  is  moreover,  to  be  observed,  that  the 
ureter  of  the  right  side  is  placed  externally  of  the  vena  cava  in- 
ferior, to  which  it  is  parallel. 

2944.  The  calyces,  pelvis,  and  ureter  appear  to  have  the  same 
organization.     Their  walls  are  composed  of  two  membranes. 

The  outer  of  these  membranes  is  thick,  of  an  opaque  white  co- 
lour, covered  externally  of  the  pelvis  and  ureter  by  a  prolongation 
of  the  fibrous  capsule  of  the  kidney. 

The  inner  is  mucous,  very  thin,  white,  and  semi-transparent.  It 
is  prolonged  from  the  calyces  over  the  mammillae,  and,  perhaps, 
even  introduces  itself  into  the  uriniferous  tubes. 


OF  THE  BLADDER. 

GENERAL    CONFORMATION. 

294!5.  The  Bladder  {Vesica  urinaria)  is  a  musculo-membrane- 
ous  reservoir,  lodged,  in  the  adult,  in  the  excavation  of  the  pelvis, 
immediately  behind  the  pubes,  and  destined  to  retain  for  some  time 
the  urine,  which  is  afterwards  to  be  ejected  from  it.* 

The  form  and  dimensions  of  the  bladder  vary  in  a  remarkable 
manner  in  the  different  sexes  and  ages.  In  the  adult  male,  it  is 
conical ;  in  children  it  is  cylindrical,  much  elongated  from  below 
upwards,  and  protruding  above  the  upper  strait  of  the  pelvis.  In 
the  adult  female,  especially  if  she  has  born  several  children,  it  is 
rounded,  and  is  broader  than  long. 

The  bladder  also  presents  some  variations  in  its  dimensions, 
which  appear  to  depend  upon  our  mode  of  living  in  society,  and 
the  contracted  habit  of  retaining  the  urine  for  a  greater  or  less 
time.  Its  capacity,  however,  is  generally  greater  in  the  female  than 
in  the  male. 

The  direction  of  the  bladder  is  never  absolutely  vertical ;  but  it 
is  slightly  inclined  from  above  downwards  and  from  before  back- 

"  Sometimes,  but  very  rarely,  the  bladder  is  entirely  wanting,  and  then  tJie 
ureters  open  into  the  rectum  or  vagina.  Somewhat  more  frequently,  its  anterior 
wall  is  wanting,  and  the  posterior  forms  externally  a  soft  and  spongy  tumour  at  the 
Jower  part  of  the  abdomen. 
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wards,  and  its  summit  is  a  little  inclined  to  the  left.  When,  in 
consequence  of  the  accumulation  of  the  urine,  it  is  distended  to 
such  a  degree  as  to  rise  above  the  symphysis  of  the  pubes,  this 
obliquity  becomes  still  more  obvious. 


EXTERNAL    SURFACE    OF    THE    35LADDER. 

2946.  This  surface,  which  is  unequally  convex,  is  divided  into 
six  diiFerent  regions,  distinguished  from  each  other  by  their  rela- 
tive position. 

2947.  Superior  Region.  It  is  also  named  the  summit  of  the 
bladder.  It  is  seldom  entirely  invested  by  the  peritoneum,  that 
membrane  being  only  applied  upon  its  posterior  half.  It  is  ha- 
bitually in  contact  with  the  inferior  convolutions  of  the  small  in- 
testine. From  its  centre  there  is  seen  rising  the  Urachus,  a  kind 
of  fibrous  cord  which  ascends  between  the  peritoneum  and  the  linea 
alba  to  the  umbilicus,  where  it  terminates  by  becoming  confounded 
with  the  abdominal  aponeurosis.  It  appears  destined  solely  to  fix 
the  bladder ;  in  man  it  never  forms  a  canal  excepting  in  cases  when 
the  urethra  is  wanting ;  but  in  the  foetuses  of  quadrupeds,  it  esta- 
blishes a  communication  between  the  bladder  and  the  Allantois. 
On  the  sides  of  this  region  of  the  bladder,  are  also  seen  the  two 
umbilical  arteries  (2576). 

2948.  Inferior  Region.  It  is  limited  anteriorly,  but  only  in  the 
male,  by  the  base  of  the  prostate  gland,  and  posteriorly  by  a  fold 
which  the  peritoneum  forms  in  passing  over  the  rectum  or  uterus. 
Laterally  it  has  no  determined  limits.  This  region,  which  is  of 
greater  extent  than  the  superior,  has  very  important  relations, 
which  differ  in  the  sexes.  Its  most  retired  part  is  called  the  Fun- 
dus or  Bottom  of  the  Bladder. 

In  the  male,  it  is  connected,  by  a  cellular  tissue  loose  behind  and 
dense  before,  to  the  vesiculse  seminales  and  the  end  of  the  vasa 
deferentia.  Between  the  two  vesiculfE,  it  rests  upon  the  rectum, 
from  which  it  is  separated  by  a  layer  of  adipose  cellular  tissue  con- 
taining an  immense  quantity  of  vessels  and  especially  veins.  Ex- 
ternally of  the  vesiculae,  it  is  in  remote  contact  with  the  levator 
ani. 

In  the  female,  it  corresponds  solely  to  the  levator  ani  and  the 
vagina. 

2949.  Anterior  Region.  It  is  not  covered  by  the  peritoneum. 
It  is  of  great  extent,  and  corresponds  to  the  posterior  surface  of 
the  body  of  the  pubes  through  the  intervention  of  a  great  thick- 
ness of  adipose  tissue.  When  the  organ  is  distended  by  urine,  it 
rests  in  its  upper  portion,  against  the  anterior  wall  of  the  abdomen. 
From  the  lower  part  of  this  region,  there  is  seen  to  arise  a  small 
fibrous  membrane,  which  directs  itself  horizontally  behind  the 
symphysis  of  vthe  pubes,  into  which  it  is  inserted,  and  which  is 
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named  the  Anterior  Ligament  of  the  Bladder.     It  is  immediately 
applied  upon  the  prostate  gland. 

2950.  Posterior  Region.  Smooth  and  entirely  invested  by  the 
peritoneum,  it  is  limited  inferiorly  by  the  folds  which  that  mem- 
brane forms  as  it  passes  over  the  rectum  in  the  male,  and  the  ute- 
rus in  the  female,  and  which  are  improperly  called  the  Posterior 
Ligaments  of  the  Bladder.  It  is  contiguous,  in  the  male,  to  the 
rectum,  and  in  the  female,  to  the  uterus.  Pretty  frequently,  there 
glide  between  it  and  these  two  organs,  one  or  more  convolutions  of 
the  small  intestine. 

2951.  Lateral  Regions.  They  are  narrower  above,  where  they 
are  in  relation  with  the  peritoneum,  than  below,  where  they  are 
coasted  by  the  umbilical  arteries  and  the  vasa  deferentia,  and  where 
they  are  immersed  in  the  adipose  cellular  tissue  of  the  pelvis. 

2952.  The  Neck  of  the  Bladder,  viewed  externally,  represents, 
in  the  male,  a  kind  of  truncated  cone,  longer  laterally  and  inferior- 
ly than  above.  It  is  nearly  horizontal  in  the  adult,  and  is  directed 
obliquely  forwards  and  downwards  in  the  child.  It  is  embraced 
anteriorly  by  the  prostate  gland,  and  rests  posteriorly  upon  the 
rectum. 

In  the  female  it  is  shorter  and  rests  on  the  vagina. 


INTERNAL  SURFACE  OF  THE  BLADDER, 

2953.  The  internal  surface  of  the  bladder  is  formed  by  a  mucous 
membrane  furnished  with  a  great  number  of  villosities,  much  less 
apparent  than  those  of  the  stomach  or  intestines.  It  presents,  in 
the  greater  part  of  its  extent,  and  in  its  empty  state,  numerous  ir- 
regular rugse  which  disappear  when  the  bladder  is  full.  In  certain 
subjects  only,  there  are  observed  elongated  persistent  prominences, 
crossing  each  other  in  different  directions,  and  separated  by  cellu- 
les varying  in  breadth  and  depth.  This  disposition  is  owing  to  a 
greater  development  of  the  muscular  fasciculi  of  the  bladder  ;  and 
when  it  exists,  the  bladder  which  presents  it,  is  commonly  called  a 
Columnar  Bladder  (Vessie  a  colonnesj. 

2954.  The  name  of  Trigonal  Space  of  the  Bladder  (La  trigone 
de  la  vessie,  Lieutaud,)  is  given  to  a  smooth  triangular  surface  on 
the  inside  of  the  bladder,  in  the  middle  of  its  fundus,  and  where 
the  mucous  membrane  is  destitute  of  rugse.  The  two  posterior 
angles  of  this  triangle  correspond  to  the  mouth  of  the  ureters,  and 
the  anterior  to  the  origin  of  the  urethra.  Its  sides  are  each  about 
an  inch  long.  Its  base  is  directed  backwards,  and  its  summit  for- 
wards. The  walls  of  the  bladder  are  a  little  thicker  here  than  else- 
where. 

2955.  The  orifice  of  the  urethra,  which  is  also  named  the  Neck 
of  the  Bladder,  has  the  form  of  a  crescent,  the  circumference  of 
which  is  pretty  thick.  It  embraces  a  small  tubercle  {Uvula  Vest- 
ccb),  which  is  formed  by  the  projection  of  the  mucous  membrane. 

3f 
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2956.  The  Fundus  of  the  Bladder  is  in  general  all  that  part  of 
its  internal  surface  that  corresponds  to  the  inferior  region  of  its  ex- 
ternal surface  (2948). 


OGANIZATION  OF  THE  BLADDER, 

2957-  Peritoneal  or  Serous  Coat.  Placed  entirely  at  the  sur- 
face, it  belongs  to  the  peritoneum,  which  from  the  upper  edge  of 
the  pubes,  is  reflected  over  the  superior,  posterior,  and  lateral  re- 
gions of  the  bladder,  the  only  parts  of  that  organ  which  are  con- 
nected with  it.  A  rather  loose  cellular  tissue  vinites  it  to  the  mus- 
cular coat,  and  is  then  prolonged  all  round  the  bladder,  of  whose 
walls  it  seems  to  constitute  a  distinct  layer. 

2958.  Muscular  Coat.  It  is  intermediate  in  colour  and  thick- 
ness to  those  of  the  stomach  (2159)  and  oesophagus  (2142).  It 
is  pretty  thick  towards  the  fundus,  between  the  vesiculas  semi- 
nales,  and  at  the  superior  region,  but  is  everywhere  else  extremely 
thin.  It  is  composed  of  a  great  quantity  of  small  whitish  fasciculi, 
flattened,  and  affecting  various  directions.  The  greater  number 
however  are  longitudinal,  a  few  only  being  transverse.  Those 
which  are  situated  in  the  median  line  appear  to  ascend  from  the 
prostate  gland  and  the  neck  of  the  bladder  towards  the  urachus. 
The  I'est  arise  from  the  lateral  parts  of  the  neck,  and  cross  each 
other  at  the  superior  region.  Sometimes,  as  we  have  already  said 
(2953),  they  unite  into  cylindrical  columns,  which  cross  each  other, 
and  are  more  or  less  prominent. 

The  neck  of  the  bladder  is  not  surrounded  by  a  particular  mus- 
cle, as  some  anatomists  aver,  who  have  even  designated  this  alleged 
muscle  by  the  name  of  the  Sphincter.  The  fleshy  fibres  are  only 
brought  closer  together  around  it  than  elsewhere ;  and  they  are 
there  applied  upon  a  layer  of  whitish,  firm,  elastic,  extensile  tissue, 
having  a  fibrous  appearance,  which  is  prolonged,  becoming  thinner, 
as  far  as  the  base  of  the  trigonal  space,  and  which  contributes  to 
form  the  prominence  of  the  uvula  vesicae. 

2959-  Cellular  Coat.  This  is  a  thin  layer  of  pretty  dense,  ex- 
tensile, lamellar  and  filamentous  tissue,  which  connects  together  in 
an  intimate  manner  the  mucous  and  muscular  coats  of  the  bladder, 
and  in  which  numerous  vessels  and  nerves  are  seen  to  creep. 

2960.  Mucous  Coat.  Continuous  with  that  which  lines  the 
ureters  and  urethra,  this  membrane  is  thin  and  whitish,  especially 
towards  the  neck  of  the  bladder.  In  the  rest  of  its  extent,  it  is 
frequently  marbled  with  a  slight  red  tint.  Its  villosities  are  very 
delicate,  and  not  readily  seen.  In  the  natural  state,  no  crypts  or 
mucous  follicles  have  been  yet  perceived  in  it ;  in  certain  patholo- 
gical cases,  however,  their  presence  is  very  apparent. 

2961.  Vessels  and  Nerves.  The  arteries  of  the  bladder  arise 
from  the  hypogastric  (2579),  umbilical  (2576),  ischiatic  (2588), 
middle  hsemorrhoidal  (2585),  and  internal  pudic  arteries  (2591). 
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Tiiey  vary  much  in  number  and  size.  The  largest  are  situated  on 
the  lateral  parts  of  the  fundus,  and  in  the  vicinity  of  the  neck. 
They  have  all  a  very  flexuous  course. 

Its  veins,  which  are  much  more  numerous  than  its  arteries,  join 
the  hypogastric  venous  plexus  (2734), 

Its  nerves  emanate  from  the  sciatic  (1831)  and  hypogastric 
(1930)  plexuses. 

Its  lymphatic  vessels  ramify  in  the  hypogastric  ganglia  (2774'). 
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CLASS  THIRD. 

ORGANS  OF  THE  GENERATIVE  FUNCTIONS. 


ARTICLE  FIRST. 
ORGANS  OF  GENERATION  IN  THE  MALE. 


2962.  The  organs  of  generation  in  the  male  are  very  numerous, 
and  exhibit  great  differences  as  to  situation,  texture,  and  uses. 
Some  of  them,  the  testicles,  secrete  the  seminal  fluid ;  others,  the 
vesiculas  seminales,  hold  it ;  another,  the  penis,  carries  it  into  the 
organs  of  the  female. 

Of  the  Testicles  and  their  Appendages, 

OF  THE  ENVELOPES  OF  THE  TESTICLES. 

2963.  These  envelopes  consist  of  five  layers  or  coats,  the  cu- 
taneous envelope,  the  dartos,  the  cremaster  muscle,  the  fibrous 
coat,  and  the  tunica  vaginalis,  which,  by  their  superposition,  form 
a  kind  of  bag,  called  Scrotum,  *  which  is  divided  into  two  portions 
by  an  internal  septum. 

Attached  above  to  the  pelvis,  and  free  in  every  other  direction, 
this  bag  is  continuous  laterally  to  the  inner  and  upper  part  of  the 
thighs  ;  anteriorly  to  the  penis  ;  and  posteriorly  is  separated  from 
the  anus  by  an  interval  of  the  extent  of  two  or  three  fingers' 
breadth,  to  which  the  name  of  Perinceum  is  given.  It  is  loose  and 
elono-ated  in  weak  and  old  persons,  after  coition,  and  during  the 
action  of  debilitating  causes  ;  drawn  up  and  contracted  upon  the 
testicles  in  strong  and  vigorous  men,  and  during  cold  weather. 
Its  right  side  is  generally  higher  than  the  left :  a  circumstance 
which  has  not  escaped  the  notice  of  painters  and  sculptors. 

*  OiT^w  of  the  Greeks. 


OF  THE  ENVELOPES  OF  THE  TESTICLES.  805 

2964.  Cutaneous  Envelope  of  the  Testicles.  This  is  merely 
a  prolongation  of  the  skin  of  the  inner  part  of  the  thighs,  the  pe- 
ringeum,  and  penis.  It  is  remarkable  for  its  brown  colour,  always 
darker  than  that  of  the  other  parts  of  the  skin,  the  numerous  rugo- 
sities which  it  presents,  especially  when  contracted,  the  great  quan- 
tity of  sebaceous  follicles  which  it  contains  in  its  siibstance,  and 
the  scattered,  long,  and  twisted  hairs  which  arise  from  it  in  the 
adult.  These  hairs  are  inserted  obliquely,  and  their  bulbs  produce 
distinct  eminences  at  the  surface.  The  scrotum  is  moreover  divid- 
ed into  two  lateral  portions  by  a  prominent  line,  named  the  Raphe,* 
which  runs  from  the  anterior  margin  of  the  anus  to  the  root  of  the 
penis. 

This  first  envelope  of  the  testicles  has  the  same  organization  as 
the  skin  in  general,  only  its  chorion  is  so  thin,  that  the  blood-vessels 
which  creep  in  the  dartos  may  easily  be  perceived  through  it. 

2965.  Of  the  Dartos.  The  Dartos  are  two  cellulo-filamentous 
membranes,  traversed  by  a  vast  quantity  of  vessels  of  all  kinds, 
entirely  destitute  of  fat,  of  a  reddish  tint,  attached  to  the  rami  of 
the  ossa  pubis  and  ischii,  whence  they  descend  towards  the  raphe, 
to  which  they  closely  adhere.  Above  it  they  are  reflected  from 
beneath  upwards,  come  into  mutual  contact,  forming  a  septum, 
{Septum  Scroti)  and  terminate  at  the  lower  part  of  the  urethra, 
thus  separating  the  two  testicles  from  each  other.  Their  outer 
surface  adheres  to  the  cutaneous  envelope  of  the  scrotum  in  the 
greater  part  of  its  extent.  The  inner  corresponds  to  the  fibrous 
coat,  and  adheres  to  it  by  some  prolongations.  It  also  covers  the 
extremities  of  the  cremaster  muscle. 

The  dartos  appear  entirely  cellular,  nor  do  they  exhibit  any  ap- 
pearance of  muscular  fibres,  although  some  authors  would  have 
them  to  be  muscles.  These  membranes  are  besides  considerably 
strengthened  by  a  thin  and  flat  fibrous  band,  which  proceeds  from 
the  upper  and  outer  part  of  each  inguinal  ring. 

MM.  Chaussier  and  F.  Lobstein  were  of  opinion  that  the  dartos 
do  not  exist  in  the  scrotum  previous  to  the  descent  of  the  testicles, 
and  Dr.  Breschet  has  confirmed  the  assertion  by  recent  re- 
searches.-f- 

'^Q^Q.  Of  the  Cremaster  Muscle. X  (Tunica  Erythroides).^  The 
Cremaster,  which  is  very  thin  and  often  not  easily  distinguishable, 
is  in  a  great  measure  a  continuation  of  the  fibres  of  the  obliquus 
abdominis  internus,  which  are  attached  to  the  anterior  and  superior 
iliac  spine  (1257).  However  it  also  seems  to  receive  some  fibres 
from  the  transversus  muscle,  and  to  be  in  part  attached  to  the  inner 
surface  of  Poupart's  ligament  near  the  inguinal  ring,  and  to  the 
neighbouring  region  of  the  pubes.  Arising  from  these  different 
points,  its  fasciculi  collect  towards  the  ring,  form  a  small  mass  at 
the  outer  side  of  the  sheath  of  the  spermatic  cord  and  pass  out- 

*"  Vaipn,  Sutiira.  f  See  Diet,  des  Sciences  Medicales,  T.  viii.  p.  10- 

\   K^if^t/l'^o,  ligament  urn  susjiensorium.  §   Egu^^aj,  ruher  ;  si' Jo;,  figura. 
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wards.     They  then  separate  and  expand  upon  the  cord,  and  disap- 
pear entirely  in  the  scrotum. 

This  muscle  supports  the  testicle,  and  impresses  upon  it  slight 
motions  from  beneath  upwards  during  the  act  of  copulation. 

2967.  Of  the  Fibrous  Coat.  It  forms  a  kind  of  small  elongated 
bag,  placed  in  each  dartos,  broad  below,  to  contain  the  testicle  and 
epididymis,  and  ascending  under  the  appearance  of  a  narrow  sheath, 
around  the  spermatic  vessels  as  far  as  the  inguinal  ring,  between 
the  pillars  of  which  its  fibres  insinuate  themselves.  Inferiorly,  some 
of  its  fibres  are  also  intimately  connected  with  those  of  the  dartos. 
It  is  thin,  transparent,  and  possessed  of  little  solidity.  The  older 
anatomists  confounded  it  with  the  serous  coat,  under  the  names 
of  Tunica  vaginalis^  or  elytroides.-f 

2968.  Of  the  Serous  Coat  {Perididymis).  Like  all  the  serous 
membranes,  it  forms  a  closed  sac,  reflected  upon  the  organ  which 
it  envelopes,  without  however  continuing  it  in  its  cavity.  Suppos- 
ing it  to  arise  from  the  lower  part  of  the  preceding  fibrous  bag,  we 
find  it  covering  the  whole  of  its  interior,  embracing,  especially 
anteriorly,  the  lower  part  of  the  spermatic  cord,  reflecting  itself 
over  the  epididymis  and  testicle,  and  entirely  covering  the  latter, 
excepting  at  its  upper  edge.  Its  outer  surface  is  invested  anteriorly 
by  the  fibrous  coat ;  and,  posteriorly,  adheres  strongly  to  the  epi- 
didymis and  tunica  albuginea.  Its  inner  surface  is  smooth, 
polished,  and  bedewed  with  a  serous  fluid. 

This  membrane  is  almost  as  thin  as  the  arachnoid.  It  is  by  it 
that  the  fluid,  constituting  the  species  of  dropsy  named  hydrocele^ 
is  secreted.  In  very  young  subjects,  before  the  testicles  have  de- 
scended into  the  scrotum,  it  is  distinctly  continuous  with  the  peri- 
toneum. This  circumstance  accounts  for  the  formation  of  congeni- 
tal inguinal  hernicB,  in  which  the  intestine  is  in  immediate  con- 
tact with  the  testicle. 


OF  THE   TESTICLES. 
GENERAL  CONFORMATION. 

2969.  The  Testicles  {Testes.,  Testiculi\)  are  two  glandular 
organs,  lodged  in  the  scrotum,  and  destined  for  the  secretion  of  the 
semen.  Their  number  appears  in  general  invariable,  there  being 
no  example  recorded  of  the  existence  of  three  or  four  testicles.  It 
is  also  probable  that,  when  only  one  has  been  met  with,  the  other 
has  been  contained  in  the  abdomen.  Their  size,  in  the  adult  is 
sufficiently  known  to  every  person  ;  one  of  them  is  frequently 
larger  than  the  other  ;  the  right  testicle  is  also  generally  a  little 
higher  than  the  left ;  their  form  is  that  of  an  ovoid  laterally  com- 
pressed ;  their  great  diameter  is  slightly  oblique  ;  their  consistence 

*  Vagina,  a  sheath.  ■}•  'Exz/t^«v,  vagina,  tegumentuni.  \  AI011//.0U 
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and  weight  are  considerable  in  the  adult,  and  they  are  much  less 
developed  in  children  and  old  persons. 

2970.  The  testicles  are  covered  in  the  greater  part  of  their  ex- 
tent, by  the  serous  membrane  of  which  we  have  already  spoken 
(2968).  There  may  be  distinguished  in  each  of  them  two  slightly 
convex  lateral  surfaces,  a  lower  edge  inclined  forwards,  an  upper 
edge  turned  backwards  and  coasted  by  the  epididymis,  an  anterior 
extremity  looking  upwards,  and  a  posterior  directed  downwards. 


ORGANIZATION  OF  THE  TESTICLES. 

2971-  A  fibrous  membrane,  excreting  vessels,  blood-vessels, 
lymphatics,  nerves,  and  cellular  tissue,  enter  into  the  composition 
of  the  testicles. 

2972.  Fibrous  Membrane  or  Tunica  Albugmea.  This  mem- 
brane is  of  an  opaque  white,  not  unlike  the  sclerotica  (1953),  al- 
though a  little  thinner.  It  is  distinctly  fibrous,  close  in  its  tissue, 
traversed  by  blood-vessels,  strong  and  very  tenacious,  and  serves 
as  a  direct  envelope  to  the  testicle,  whose  form  it  determines.  Its 
outer  surface  is  covered  by  the  serous  coat  (2968).  The  inner, 
which  is  applied  upon  the  proper  substance  of  the  testicle,  sends 
into  the  interior  of  the  latter  a  great  number  of  filiform  or  flattened 
prolongations,  which  all  direct  themselves  towards  its  posterior 
edge,  where  they  terminate.  These  imperfect  septa  divide  the 
cavity  of  the  tunica  albuginea  into  several  triangular  cells,  filled 
by  the  seminiferous  vessels.  One  of  them  generally  traverses  the 
testicle  from  one  extremity  to  the  other. 

2973.  Internally  of  the  tunica  albuginea,  along  the  upper  edge 
of  the  testicle,  is  an  oblong  prominence,  a  little  broader  above  than 
below,  which  is  commonly  named  the  Corpus  Highmorianum, 
This  body  appears  to  be  nothing  else  than  a  bulging  of  the  mem- 
brane itself,  through  the  upper  part  of  which  there  pass  obliquely 
the  principal  trunks  of  the  seminiferous  vessels  which  go  to  the 
epididymis.  Some  anatomists,  on  the  other  hand,  consider  it  as  a 
kind  of  canal  into  which  these  vessels  open.  Others,  among  whom 
is  Swammerdam,  make  it  an  assemblage  of  arteries  and  veins. 

2974.  Parenchyma  of  the  Testicles.  This  parenchyma,  which 
is  very  soft,  presents  itself  at  first  sight  under  the  appearance 
of  a  kind  of  yellowish  or  gray  pulp,  marbled  with  red,  and  tra- 
versed by  the  very  thin  small  septa  which  arise  from  the  inner  sur- 
face of  the  tunica  albuginea,  and  which  seem  to  divide  that  sub- 
stance into  lobes  and  lobules.  But  when  carefully  examined,  the 
parenchyma  of  the  testicle  appears  to  be  formed  of  an  immense 
quantity  of  very  minute  and  flexuous  filaments,  interlaced  and 
bent  in  all  directions,  and  loosely  connected  with  each  other.  Their 
strength  is  considerable,  although  their  tenuity  is  such  that,  ac- 
cording to  Monro's  experiments,  they  cannot  be  more  than  -'-  of 
an  inch  in  diameter.     Although  they  do  not  ramify,  their  number 
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is  great ;  the  same  author  estimates  it  at  about  sixty-two  thousand 
five  hundred,  and  he  thinks  that  their  total  length  may  be  va- 
lued at  five  thousand  two  hundred  and  eight  feet.  Capillary  ar- 
teries and  veins  of  still  greater  minuteness  are  observed  among 
them. 

These  filaments  are  the  seminiferous  vessels  or  ducts,  whose 
cavity  has  not  yet  been  demonstrated  by  injections.  What  is  po- 
sitively known  with  respect  to  them  is,  that  they  present  at  inter- 
vals small  bulgings,  which  some  have  taken  for  glandular  granula- 
tions, and  others  as  mere  replications,  and  that  they  aU  direct 
themselves  towards  the  upper  edge  of  the  testicle.  Before  arriving 
there,  several  of  them  unite  together  to  form  larger  trunks,  into 
which  mercury  may  be  passed  from  the  epididymis. 

These  trunks,  to  the  number  of  ten  or  twelve,  sometimes  twenty 
or  thirty,  traverse  the  corpus  Highmorianum  opposite  and  a  Uttle 
Iselow  the  head  of  the  epididymis,  dilate  a  little,  describe  some  si- 
nuosities, and  unite  to  give  rise  to  the  canal  which  forms  the  epi- 
didymis. 

We  have  no  certain  knowledge  with  respect  to  the  intimate 
structure  of  these  canals,  their  minuteness  rendering  their  examir 
nation  impossible. 

2975.  The  arteries  of  the  testicles  come  from  the  spermatic 
(2551).  The  spermatic  veins  take  their  origin  in  their  substance 
(274I).  It  is  not  ascertained  that  any  nervous  filament  penetrates 
their  interior ;  but  a  great  number  of  lymphatic  vessels  are  seen 
to  issue  from  them  (2810). 


OF  THE  EPIDIDYMIS. 

2976.  The  Epididymis^  (Parastatd)  is  a  small  oblong,  ver- 
miform body,  enlarged  at  its  extremities,  thin  in  its  middle  part, 
and  flattened  from  above  downwards.  It  lies  along  the  upper  edge 
of  the  testicle,  to  which  it  appears  superadded. 

Surrounded  by  a  great  number  of  vessels  from  which  it  receives 
several  ramifications,  the  epididymis  has  a  pretty  distinct  grayish 
tint.  Its  upper  part,  or  head,  is  much  larger  than  the  rest.  It 
embraces  the  corresponding  extremity  of  the  testicle,  of  which  it 
receives  the  seminiferous  trunks,  and  presents  several  undulated 
prominences  upon  its  surface.  Its  lower  part,  or  tail,  adheres 
pretty  firmly  to  the  testicle,  and  bending  upwards  and  backwards, 
is  continuous  with  the  vas  deferens.  Its  middle  part,  or  body,  is 
only  in  general  connected  with  the  testicle  by  the  intervention  of 
the  tunica  vaginalis,  which  goes  from  the  one  to  the  other. 

The  epididymis  is  situated  exteriorly  of  the  sac  which  that  mem- 
brane forms,  which  only  covers  it  in  the  places  where  it  does  not 
adhere  to  the  testicle,  and  which  itself  adheres  pretty  strongly  to 

*  E*/,  super  ;  liSvfios,  iestkulus. 
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its  surface.  On  leaving  it  to  invest  the  testicle,  it  forms  between 
the  two  organs  two  oblong,  triangular  sinuosities  placed  in  contact 
by  their  summits. 

2977"  '^^6  epididymis  is  nothing  but  a  canal  formed  by  the 
union  of  all  those  which  have  traversed  the  corpus  Highmorianum. 
This  canal  or  duct,  which  is  very  slender  and  bent  upon  itself  a 
multitude  of  times,  describes  numerous  flexuosities  which  are  con- 
nected by  cellular  bridles.  Its  walls  are  very  thick  in  proportion 
to  its  calibre.  Its  length  is  great ;  Monro  makes  it  amount  to 
thirty-two  feet.  Its  volume  increases  in  proportion  as  it  advances 
from  the  head  towards  the  tail  of  the  epididymis. 

2978.  There  is  pretty  frequently  seen  to  arise  from  the  middle 
of  this  organ  a  small  canal  which  ascends  in  the  middle  of  the  sper- 
matic cord,  and  whose  termination  is  not  well  known. 


OF  THE  SPERMATIC  CORD. 

2979.  The  Spermatic  Cord  (Funiculus  Spermaticus),  com- 
posed of  the  spermatic  artery  and  vein,  of  some  other  inconsider^ 
able  and  irregular  blood-vessels,  of  lymphatics,  of  nervous  filaments 
from  the  spermatic  plexus  (1922),  and  from  the  genito-crural 
branch  of  the  lumbo-abdominal  plexus  (1802),  and  of  a  duct  for 
the  semen  called  the  vas  deferens,  is  enveloped  by  several  mem- 
braneous layers,  and  contains  a  great  quantity  of  cellular  tissue  in 
the  intervals  of  its  constituent  parts. 

From  the  upper  edge  of  the  testicle,  which  is  suspended  at  its 
extremity,  as  far  as  the  symphisis  pubis,  the  spermatic  cord,  com- 
monly shorter  on  the  right  side  than  on  the  left,  and  of  variable 
size,  ascends  almost  vertically.  There,  it  receives  numerous  veins 
from  the  scrotum,  and  then  directs  itself  outwards  and  upwards  to 
enter  into  the  abdomen  by  the  inguinal  ring,  crossing  the  epigas- 
tric artery  (2603).  Then  the  organs  of  which  it  is  composed  se-? 
parate  from  each  other,  and  follow  a  course  with  which  we  are  al- 
ready acquainted. 

The  membraneous  layers  which  surround  the  spermatic  cord  are 
the  fibrous  coat  of  the  testicle  (2967)5  and  the  cremaster  muscle, 
(2966). 


OF  THE  VAS  DEFERENS. 

2980.  The  Vas  Deferens  (Ductus  Deferens)  arising  from  the 
tail  of  the  epididymis,  ascends,  describing  several  flexuosities,  be- 
hind the  testicle,  and  immediately  enters  the  spermatic  cord,  be- 
hind and  internally  of  the  spermatic  artery  and  vein,  and  the  nerves 
which  accompany  them.  After  clearing  the  inguinal  ring,  it  leaves  the 
other  vessels  of  the  cord,  descends  backwards  and  inwards,  parallel 
to  that  of  the  opposite  side,  upon  the  sides  of  the  bladder,  passes 
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behind  the  umbilical  artery,  and  before  the  lower  part  of  the  ureter. 
Then  arriving  under  the  inferior  and  posterior  region  of  the  blad- 
der, it  approaches  its  fellow,  is  flattened  in  a  remarkable  manner, 
becomes  more  adherent,  and  changes  its  direction  so  as  to  proceed 
almost  horizontally  from  behind  forwards,  and  from  without  in- 
wards, along  the  inner  side  of  the  vesiculae  seminales.  At  the 
base  of  the  prostate  gland,  it  receives  a  canal  from  the  vesiculae 
seminales,  and  is  continued  into  the  ejaculatory  duct. 

2981,  The  vas  deferens,  from  being  rather  slender  near  its  ori- 
gm,^and  so  long  as  it  is  contained  in  the  spermatic  cord,  increases 
in  size  on  passing  through  the  inguinal  ring,  and  becomes  twice  as 
large  along  the  vesiculse  seminales.  At  its  termination,  it  resumes 
its  original  size.  With  respect  to  its  dimensions,  no  duct  has  so 
small  an  internal  diameter.  Its  cavity  is  scarcely  capable  of  admit- 
ting a  hair  from  the  epididymis  to  within  the  abdomen ;  but  near 
the  vesiculse  seminales  it  sensibly  increases.  Its  walls,  which  are 
of  a  dull  white  colour,  have  an  almost  cartilaginous  consistence, 
and  are  very  thick.  Although  it  is  probable,  from  analogy,  that 
they  are  lined  by  a  mucous  membrane,  it  has  not  been  actually  de- 
monstrated. 


OF  THE  VESICULM  SEMINALES,  PROSTATE,  AND 
DUCTUS  EJA C ULA T ORIL 

OF  THE  VESICULJE  SEMINALES. 

2982.  The  VesiculcE  Seminales  are  two  small  membraneous 
bags  which  form  a  reservoir  for  the  semen.  They  are  placed  un- 
der the  bladder,  before  the  insertion  of  the  ureters,  above  the  rec- 
tum, behind  the  prostate  gland,  externally  of  the  vasa  deferentia, 
and  internally  of  the  levatores  ani  muscles ;  they  are  of  an  irregular 
conical  form,  flattened  from  above  downwards,  tubercular  and 
bulged  in  their  whole  surface,  immersed  in  a  mass  of  adipose 
cellular  tissue,  traversed  by  a  great  number  of  arteries  and  veins, 
have  no  communication  with  each  other,  and  are  directed  obliquely 
from  without  inwards,  and  a  little  from  above  downwards.  Wide- 
ly separated  behind,  and  only  disjoined  by  the  vasa  deferentia  be- 
fore, they  circumscribe  between  them  a  triangvilar  space,  in  which 
the  bladder  is  in  contact  with  the  rectum  (2948).  Their  posterior 
extremity  ov  fundus  is  a  rounded  cul-de-sac  of  considerable  breadth; 
their  anterior  ewtremity  or  neck  is  elongated,  narrow,  and  some- 
times concealed  by  the  base  of  the  prostate.  It  terminates  by  a 
very  short  canal  which  opens  into  the  vas  deferens. 

2983.  The  vesiculae  seminales  have  generally  in  the  adult  a 
length  of  two  inches  and  a  half,  a  breadth  of  six  or  seven  lines  to- 
wards their  fundus,  and  a  thickness  of  two  or  three  lines. 

2984.  The  interior  of  the  vesiculae  seminales  seems,  at  first  sight, 
to  form  a  cavity  composed  of  numerous  cellules,  separated  by 
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partitions ;  but  it  in  reality  represents  a  flexuous  canal,  termina- 
ting above  in  a  cul-de-sac,  and  into  which  there  open  laterally- 
simple  or  compound  appendages,  to  the  number  of  six,  eight,  ten, 
fifteen,  or  even  twenty.  These  appendages  give  rise  to  the  promi- 
nences observed  at  the  external  surface.  They  are  very  close  to 
each  other,  and  connected  together  by  a  dense  cellular  tissue. 
They  may  be  separated  by  careful  dissection,  especially  if  the  parts 
have  been  previously  macerated. 

2985.  The  vesiculse  seminales  are  commonly  filled  with  a  thick, 
yellowish,  opaque  fluid,  of  a  peculiar  smell,  and  of  an  aspect  very 
different  from  that  of  the  semen  which  is  ejaculated  during  life. 

2986.  The  walls  of  the  vesiculfe  seminales  are  evidently  formed 
of  two  membranes.  The  external,  which  is  rather  dense  and 
whitish,  appears  to  have  some  resemblance  to  the  substance  form- 
ing the  vas  deferens,  only  it  is  thinner.  The  internal,  which 
belongs  to  the  order  of  mucous  membranes,  is  very  fine  and  almost 
white.  It  is  a  little  wrinkled,  and  similar  to  that  which  lines  the 
gall-bladder. 

The  vesiculse  seminales  are  entirely  destitute  of  muscular  fibres. 


OF  THE  PROSTATE  GLAND. 

2987-  The  Prostate  Gland  (Prostata^ )  is  a  body  of  consider- 
able size,  formed  by  an  assemblage  of  mucous  foUicles,  and  sur- 
rounding the  commencement  of  the  urethra  in  the  male.  It  has 
the  form  of  a  truncated  cone,  flattened  from  above  downwards,  and 
superficially  notched  at  its  base,  which  is  directed  backwards.  Its 
axis  is  nearly  horizontal,  but  inclined  a  little  forwards  and  down- 
wards.    It  is  much  thicker  behind,  and  on  the  sides  than  before. 

Its  upper  surface  is  immediately  covered  by  the  inferior  ligament 
of  the  bladder.  The  lower  surface  rests  upon  the  rectum,  to  which 
it  adheres  by  a  pretty  dense  cellular  tissue.  It  is  smooth  and  plain. 
Each  of  its  surfaces  is  traversed  longitudinally  by  a  superficial 
groove.  Its  sides  are  rounded  and  correspond  to  the  levatores  ani 
muscles.  Its  base  embraces  the  neck  of  the  bladder,  and  forms 
around  it  a  rather  remarkable  prominence,  especially  on  the  side?. 
Its  summit  texmmsiie&  upon  the  membraneous  portion  of  the  ure- 
thra by  gradually  becoming  thinner. 

2988.  The  prostate  gland  is  traversed  longitudinally,  and  nearer 
its  upper  than  its  under  surface,  by  a  canal,  wider  in  the  middle 
than  at  its  extremities,  which  lodges  the  commencement  of  the  ure- 
thra, or  surrounds  at  least  the  three  upper  fourths  of  the  circum- 
ference of  that  canal.  In  its  lower  part,  it  is  also  traversed  by 
the  two  ejaculatory  ducts,  which  are  lodged  in  a  conical  canal  of 
which  the  summit  is  directed  forwards. 

2989.  The  prostate  gland  is  of  a-^rayish  white  colour.     Its  tis- 

•  ^^0,  Icfore;  {frjiy-i,  to  .ifaud. 
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sue,  which  is  very  dense  and  firm,  is  of  a  nature  very  diiRcult  to  be 
well  described.  It  is  filled  internally  with  a  great  number  of  small 
follicles  containing  a  viscid,  ropy  fluid  of  a  whitish  colour.  From 
these  follicles  arise  excretory  ducts  which  collect  to  the  number  of 
ten  or  fifteen,  and  open  in  the  urethra,  on  the  sides  and  at  the  sur- 
face of  the  verumontanum.  By  compressing  the  prostate  gland, 
the  fluid  which  it  contains  may  be  made  to  distil  from  the  orifices 
of  these  ducts. 


OF  COWPER  S  GLANDS. 

2990.  Cowper's  Glands  (Accessory  Glands^)  are  two  small  gra- 
nulated, oblong  or  rounded,  glandular  bodies,  placed  parallel  to 
each  other  before  the  prostate,  on  the  sides  of  the  urethra,  and 
above  the  acceleratores  urinse  muscles.  They  are  about  the  size 
of  a  pea,  of  a  reddish  colour,  and  of  a  tissue  which  is  pretty  firm 
and  resembling  that  of  the  salivary  glands.  These  glands,  which 
are  sometimes  wanting,  have  each  an  excretory  duct  about  six  lines 
in  length,  which  creeps  obliquely  inwards  and  forwards  in  the 
spongy  tissue  of  the  urethra,  and  opens  before  the  verumontanum. 

A  small  gland  of  the  same  nature  has  sometimes  been  met  with 
in  the  angle  formed  by  the  union  of  the  two  roots  of  the  corpus  ca- 
vernosum, 


OF  THE  EJACULATORY  DUCTS. 

2991.  The  Ejaculatory  Ducts  ( Ductus  ejacidatorii)  are  formed 
by  the  junction  at  an  acute  angle  of  the  vasa  deferentia  with  those 
which  terminate  the  vesiculas  seminales.  They  are  of  a  conical 
form,  and  about  an  inch  in  length.  They  proceed  forwards,  pa- 
rallel to  each  other,  in  the  substance  of  the  prostate  gland,  unite 
with  each  other,  contracting  considerably,  and  open  into  the  urethra 
by  two  small  oblong  orifices,  situated  upon  the  lateral  and  anterior 
parts  of  the  verumontanum.  Before  their  termination^  they  bend 
a  little  outwards. 


OF  THE  PENIS. 

I 
1 

GENERAL  CONFORMATION. 

2992.  The  Penis  (Memhrwn  virile)  is  destined  to  pour  into  the 
genital  parts  of  the  female  the  prolific  fluid  secreted  by  the  testi- 
cles. It  is  a  cylindrical,  elongated,  erectile  organ,  situated  at  the 
anterior,  inferior,  and  middle  part  of  the  abdomen,  beneath  and  be- 
fore the  symphysis  pubis. 

In  the  ordinary  state,  the  penis  is  soft  and  pendent  before  the 
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scrotum.  Its  volume  then  varies  much,  not  only  in  different  in- 
dividuals, but  also  in  the  same  person,  from  a  multitude  of  differ- 
ent causes.  During  erection,  it  elongates,  assumes  a  triangular 
form,  and  rises  more  or  less  upward. 

Its  upper  surface  or  back  looks  forwards  in  the  ordinary  state, 
and  is  directed  backwards  during  erection  ;  the  course  of  the  dor- 
sal vein  is  seen  at  its  middle  part.  Its  lower  surface  is  turned  in 
the  contrary  direction  to  that  of  the  upper;  it  rests  upon  the 
scrotum,  and  presents  a  middle  longitudinal  prominence  formed  by 
the  urethra  and  the  continuation  of  the  raphe  of  the  perinaeum 
(2964.)  This  prominence  is  bounded  on  each  side  by  a  shallow 
groove. 

The  two  sides  of  the  penis  are  rounded.  Its  posterior  extremity 
or  root  is  connected  with  the  walls  of  the  pelvis.  Its  anterior  ex- 
tremity is  free,  and  presents  the  glans,  the  prepuce,  and  the  orifice 
of  the  urethra. 


ORGANIZATION  OF  THE  PENIS. 

2993.  The  penis  is  formed  by  the  corpus  cavernosum,  the  prin- 
cipal seat  of  erection  ;  the  urethra,  destined  for  the  transmission  of 
the  semen ;  the  co7'pus  spongiosum  urethrce,  terminated  by  the 
gla7is ;  by  vessels,  nerves,  and  a  cutaneous  envelope  which  gives 
rise  to  the  pirepuce. 


OF  THE  INTEGUMENTS  OF  THE  PENIS,  AN15  OF  THE  PREPUCE. 

2994.  The  skin  of  the  penis  is  continuous  with  that  of  the  scro- 
tum and  pubes.  It  is  thin,  less  white  than  that  of  the  other  re- 
gions of  the  body,  furnished  with  a  great  number  of  sebaceous  fol- 
licles, especially  at  the  lower  part  of  the  organ,  and  surmounted 
posteriorly  with  a  few  hairs  whose  extremity  is  turned  forwards, 
it  has  below  it  a  layer  of  cellular  tissue,  very  loose  at  first,  but 
which  becomes  dense,  whitish,  and  as  if  membraneous  in  propor- 
tion as  it  is  examined  nearer  the  corpus  cavernosum.  This  tis- 
sue never  contains  fat.  It  is  manifestly  continuous  with  the  sus- 
pensory ligament  of  the  penis  and  with  the  septum  of  the  dartos. 
It  is  traversed  by  a  very  great  number  of  veins  and  nervous  fila- 
ments. 

2995.  At  the  free  extremity  of  the  penis,  the  skin  forms  a  more 
or  less  considerable  prolongation,  termmated  by  an  aperture  vary- 
ing in  width  in  different  subjects  ;  this  is  the  prepuce,  the  use  of 
which  is  to  envelope  and  protect  the  glans. 

2996.  The  prepuce  appears  composed  of  two  membraneous 
layers,  between  which  is  a  plane  of  cellular  tissue.  The  external 
layer  is  formed  by  the  skin  which  we  have  just  described ;  the 
internal  which  is  of  a  mucous  nature,  lines  the  inner  surface  of 
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the  cutaneous  prolongation,  ascends  a  little  beyond  the  glans,  and 
is  reflected  over  the  latter,  forming  behind  its  base  a  small  cul-de- 
sac  applied  against  the  corpus  cavernosum.  This  cul-de-sac  is  in- 
terrupted, beneath  the  orifice  of  the  urethra,  by  a  fold,  named  the 
Frceiium  preputU,  which,  placed  in  the  inferior  groove  of  theglans, 
frequently  ascends  to  the  aperture  of  the  urethra. 

The  cutaneous  layer  of  the  prepuce  is  very  fine  and  entirely  des- 
titute of  hairs.  Its  mucous  layer,  from  being  at  first  very  pale> 
becomes  of  a  rather  intense  red  as  it  approaches  the  base  of  the 
glans.  There  it  covers  two  or  three  rows  of  whitish,  rounded  se- 
baceous follicles,  of  the  size  of  a  mustard  seed,  more  or  less  pro- 
minent, which  furnish  a  thick,  unctuous  humour  of  the  consist- 
ence of  butter  and  of  a  very  fetid  smell,  which  collects  between 
the  glans  and  prepuce. 

The  cellular  tissue  intervening  between  these  two  membraneous 
layers  has  the  greatest  resemblance  to  that  of  the  scrotum.  It  is 
extremely  loose,  and  allows  the  skin  to  slide  upon  the  mucous  mem- 
brane.    It  very  readily  permits  the  infiltration  of  serous  fluid. 


OF  THE  CORPUS  CAVERNOSUM. 

GENERAL  CONFORMATION. 

2997-  The  Corpus  Cavernosum  almost  of  itself  determines  the 
dimensions  of  the  penis,  and  forms  about  two-thirds  of  its  volume. 
It  embraces  the  urethra,  and  extends  from  the  anterior  and  internal 
part  of  the  sciatic  tuberosities  as  far  as  the  substance  of  the  glans. 

Many  authors  describe  two  corpora  cavernosa  in  the  penis,  but 
there  only  exists  one,  as  MM.  Sabatier,  Chaussier  and  Roux  have 
demonstrated.  There  are  distinguished  in  it  two  roots  or  crura, 
an  anterior  extremity,  and  two  surfaces. 

2998.  The  Crura  of  the  Corpus  cavernosum  are  attached  to 
the  inner  edge  of  the  rami  of  the  ossa  ischii  and  pubis,  and 
covered  internally  by  the  erectores  penis  muscles.  About  two 
inches  in  length  they  commence  at  the  fore  part  of  the  sciatic  tu- 
berosities by  a  very  slender  extremity,  and  unite  before  the  lower 
part  of  the  symphysis  of  the  pubes.  The  triangular  space  which 
separates  them  from  each  other  is  filled  by  fat  and  by  the  urethra. 

2999-  The  anterior  extremity  of  the  corpus  cavernosum  repre- 
sents a  truncated  cone,  united  to  the  base  of  the  glans,  and  per- 
forated by  several  apertures  for  the  passage  of  vessels. 

3000.  Its  upper  surface  is  marked  with  a  longitudinal  and 
shallow  groove,  in  which  creep  the  dorsal  arteries  and  veins  of  the 
penis.  At  its  backmost  part,  it  gives  attachment  to  the  Suspen- 
sory Ligament  of  the  Penis,  a  fibrous,  triangular,  transversely  flat- 
tened bundle,  which  sometimes  presents  vestiges  of  muscular 
fibres,  and  is  attached  on  the  other  hand  to  the  lower  part  of  the 
symphysis  of  ihe  pubes. 
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3001.  Its  inferior  surface  presents  a  broad  groove,  deeper  than 
that  of  the  upper  surface,  which  receives  the  upper  part  of  the  cor- 
pus spongiosum  urethrae,  to  which  it  is  attached  by  a  filamentous 
cellular  tissue. 


ORGANIZATION  OF  THE  CORPUS  CAVERNOSUM. 

3002.  The  corpus  cavernosum  is  essentially  composed  of  an  elas- 
tic, fibrous,  and  very  strong  external  membrane,  and  of  an  inter- 
nal spongy  tissue. 

3003.  Fibrous  Membrane.  It  is  in  general  very  elastic,  very 
thick  and  very  strong,  excepting  however  upon  its  roots,  in  the 
groove  which  receives  the  urethra,  and  at  the  extremity  which  sus- 
tains the  glans,  in  all  which  places  it  is  traversed  by  a  multitude 
of  vascular  ramifications.  Its  general  colour  is  opaque  white,  ex- 
cepting in  the  parts  just  mentioned,  where  it  appears  more  or  less 
livid.  Its  fibres  are  for  the  most  part  longitudinal.  They  are  in- 
terlaced posteriorly  with  the  periosteum  of  the  ischium  and  pubes, 
and  the  aponeuroses  of  the  muscles  which  are  attached  to  their 
lower  edge. 

3004.  The  cavity  of  this  fibrous  membrane  is  divided  into  two 
lateral  portions  by  an  incomplete  middle  partition,  {Septum  pecti- 
niforme),  which  commences  before  the  symphysis  pubis,  but  is  not 
prolonged  as  far  as  the  glans,  presenting  in  its  anterior  third  only 
a  few  flattened  fibrous  fasciculi,  separated  by  intervals  of  greater  or 
less  breadth. 

3005.  Spongy  Tissue.  This  tissue,  which  fills  the  whole  cavity 
of  the  fibrous  membrane,  seems  to  be  a  very  complicated  lace-work 
of  arterial  and  venous  vessels,  probably  of  nervous  filaments,  and 
of  small  fibrous  laminae,  which,  by  crossing  each  other,  form  a 
multitude  of  cellules,  which  all  communicate  together,  and  in  which 
there  is  always  found  a  greater  or  less  quantity  of  blood.  An  in- 
jection made  by  the  cavernous  artery  penetrates  into  these  cellules; 
and  if  they  are  distended  with  air,  it  passes  into  the  cavernous  vein, 
so  that  we  may,  to  a  certain  degree,  consider  them  as  intermediate 
between  the  arteries  and  the  veins.  The  filaments  which  enter  into 
the  composition  of  this  tissue  are  very  distinctly  continuous  with 
the  fibrous  membrane. 

3000.  The  arteries  of  the  corpus  cavernosum  (2598)  come  from 
the  deep  branch  of  the  internal  pudic,  and  occupy  the  centre  of 
its  lateral  portions.  They  have  frequent  anastomoses  with  each 
other,  and  communicate  with  the  arteries  of  the  glans  and  urethra. 
Its  veins  follow  the  same  covirse  as  the  arteries  ;  but  their  volume 
is  much  larger.  The  nerves  have  not  yet  been  fully  traced  in  the 
spongy  tissue  of  this  organ. 
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OF  THE  URETHRA. 
GENERAL  DISPOSITION. 

3007-  The  Urethra*  is  the  excretory  duct  of  both  the  urine 
and  semen.  It  is  from  nine  to  twelve  inches  long,  extends  from 
the  neck  of  the  bladder  to  the  extremity  of  the  penis,  where  its  ex- 
ternal orifice  occurs,  is  bent  several  times  in  the  direction  of  its 
length,  and  has  a  large  capacity,  which  much  exceeds  that  of  all 
the  other  excretory  ducts.  Its  walls  are  partly  spongy,  partly 
membraneous,  and  it  receives  in  its  course,  the  ejaculatory  ducts 
and  those  of  the  prostate  gland,  of  Cowper''s  glands,  and  of  a  mul- 
titude of  mucous  follicles.  The  external  diameter  is  not  the  same 
in  its  whole  length. 

At  first  directed  a  little  obliquely  forwards  and  downwards,  the 
urethra  traverses  the  prostate  gland.  On  emerging  from  that  body, 
it  passes  before  the  inferior  extremity  of  the  rectum,  under  the 
symphysis  pubis,  ascends  before  the  latter  part,  between  the  two 
crura  of  the  corpus  cavernosum,  places  itself  in  the  groove  of  the 
lower  surface  of  the  latter  organ,  and  terminates  at  the  summit  of 
the  glans  by  a  vertically  elongated  aperture.  This  second  part  of 
the  urethra  changes  its  direction  according  to  the  state  of  the  cor- 
pus cavernosum. 

3008.  From  the  difference  of  disposition  and  structure  which  this 
canal  presents  in  the  different  parts  of  its  extent,  it  is  divided  into 
three  portions,  as  follows  : 

1°.  A  prostatic  po7'tion,  near  the  bladder,  situated  above  the  in- 
ferior extremity  of  the  rectum,  at  about  an  inch  from  the  anus 
and  perinaeum,  and  from  fifteen  to  eighteen  lines  in  length.  It 
passes  obliquely  through  the  prostate  gland,  the  tissue  of  which 
sustains  its  walls,  which  are  extremely  thin.  It  has  the  figure  of 
a  cone  having  its  summit  directed  forwards,  and  is  intimately  at- 
tached to  the  intestine  by  cellular  tissue  and  by  the  recto-vesical 
aponeurosis, 

2°.  A  membraneous  portion,  only  from  eight  to  ten  lines  in 
length,  connected  with  the  rectum  by  dense  cellular  tissue  below 
and  behind  ;  it  approaches  anteriorly  the  inferior  region  of  the 
symphysis  pubis,  and  the  anterior  fibres  of  the  levatores  ani  mus- 
cles. It  rests  upon  the  vesiculae  seminales,  and  is  connected  with 
them  by  an  aponeurotic  lamina.  In  this  portion  of  its  extent,  the 
urethra  is  contracted,  and  its  walls  are  also  thin.  In  this  place 
there  occur  between  it,  the  bladder  and  the  symphysis  pubis, 
large  veins  and  loose  cellular  tissue. 

3°.  A  spongy  portion  (corpus  spongiosum  urethrce)  which  ex- 
pands anteriorly  to  form  the  glans.  It  commences  posteriorly  be- 
fore the  inferior  extremity  of  the  rectum,  to  which  it  is  attached 
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partly  by  means  of  the  sphincter  ani,  by  a  bulging  called  the  Bulb 
of  the  Urethra^  which  is  placed  immediately  under  the  angle  of 
union  of  the  crura  of  the  corpus  cavernosum,  above  the  two  acce- 
leratores  urinae  muscles  and  the  skin,  between  Cowper's  glands, 
and  insensibly  loses  itself  anteriorly  in  the  rest  of  the  spongy  tissue. 
This  portion  of  the  canal  is  afterwards  in  relation  inferiorly  with 
the  septum  of  the  dartos  and  skin.  Its  upper  part  is  lodged  in  a 
groove  of  the  corpus  cavernosum  (3001). 

3009.  Considered  as  to  its  interior,  the  urethra  has  not  the  same 
breadth  in  its  whole  course.  From  being  pretty  wide  at  its  com- 
mencement, it  presently  contracts,  and  again  dilates  in  the  centre 
of  the  prostate  gland.  The  membraneous  portion  which  comes 
next  is  much  narrower  than  any  other  part  of  the  canal,  which  is 
wider  from  the  bulb  to  the  base  of  the  glans.  There,  immediately 
before  opening,  it  becomes  the  seat  of  a  very  decided  dilatation, 
which  is  named  the  Fossa  navicularis,  and  is  finally  contracted 
at  its  orifice. 

3010.  There  are  observed  in  the  interior  of  the  urethra  and  in 
the  whole  length  of  that  canal,  two  median  whitish  lines,  the  one 
superior,  the  other  inferior.  There  are  also  observed,  but  in  the 
membraneous  and  spongy  portions  only,  some  longitudinal  wrinkles 
which  are  effaced  when  the  mucous  membrane  forming  them 
is  distended,  and  which  do  not  extend  into  the  fossa  navicularis. 

3011.  The  inferior  median  line  ends  posteriorly  at  an  oblong, 
rounded  prominence,  about  an  inch  long,  called  the  Verumontanum 
(Caput  Gallinaginis.)  This  prominence  is  formed  by  the  mucous 
membrane,  and  contains  in  its  most  retired  part  a  vast  lacuna. 
Anteriorly,  it  becomes  thin  and  ends  in  a  point.  The  oblique  ori- 
fices of  the  ejaculatory  ducts  (2991)  are  placed  upon  its  sides, 
those  of  the  prostate  gland  are  seen  at  its  surface  (2989),  arranged 
in  the  form  of  a  semi-circle,  and  anteriorly,  those  of  Cowper's 
glands.  All  these  orifices  are  entirely  destitute  of  valves.  Some- 
times only  the  summit  of  the  ridge  is  drawn  back  upon  itself,  so 
as  to  cover  with  a  kind  of  prepuce  the  aperture  of  the  ejaculatory 
ducts. 


ORGANIZATION  OF  THE  URETHRA. 

3012.  In  its  whole  extent,  the  urethra  is  lined  by  a  mucous 
membrane,  which  is  backed,  in  its  first  two  portions,  by  a  cellular 
membrane,  and  in  the  last,  by  a  layer  of  a  soft  and  spongy  tissue. 

3013.  Mucous  Membrane.  It  is  continuous,  on  the  one  hand, 
■with  that  which  covers  the  glans,  and  on  the  other,  with  the  inner 
coat  of  the  bladder  (2960),  and  with  the  membranes  which  line 
the  ejaculatory  and  prostatic  ducts,  &c.  It  does  not  adhere  firm- 
ly to  the  subjacent  parts,  excepting  towards  the  glans  and  in  the 
prostate.  Its  colour  varies  according  to  the  different  parts  where 
it  is  examined,  being  of  a  bright  red  near  the  external  orifice,  very 
pale  and  whitish  in  the  rest  of  its  extent.     It  is  folded  upon  itself 
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in  the  direction  of  its  lengtli,  and  furnished  with  a  multitude  of 
small  holes  which  are  the  orifices  of  the  oblique  ducts  placed  in  its 
substance,  and  which  are  named  Sinuses  of  Morgagni.  These 
ducts  appear  to  be  lacuna;,  for  they  are  not  seen  to  proceed  from 
follicles,  as  is  the  case  in  many  other  mucous  membranes.  They 
begin  to  exist  opposite  the  bulb,  and  become  more  and  more  abun- 
dant as  far  as  the  fossa  navicularis. 

The  mucous  membrane  of  the  urethra  is  very  delicate,  so  as  not 
to  be  distinguishable  from  epidermis.  It  is  traversed  by  a  great 
number  of  very  minute  blood-vessels. 

3014.  Cellular  Membrane.  It  seems  to  arise  from  the  white 
tissue  peculiar  to  the  neck  and  triangular  space  of  the  bladder 
(2958),  and  at  first  separates  the  mucous  membrane  from  the  tis- 
sue of  the  prostate  gland.  Opposite  its  membraneous  portion,  it 
acquires  considerable  density,  and  is  strengthened  by  the  fibres  of 
the  levatores  ani,  acceleratores  urinse,  transversi  perinsei  and  sphinc- 
ter ani  muscles. 

3015.  Spongy  Tissue.  It  surrounds  the  three  anterior  fourths 
of  the  length  of  the  urethra.  It  commences  by  forming  the  bulb, 
then  diminishes  in  thickness  and  constitutes  a  uniform  and  cylin- 
drical layer  as  far  as  the  glans.  Beneath  the  fossa  navicularis,  it 
becomes  thin  in  a  remarkable  degree,  and  collects  above  and  behind 
to  form  the  glans  by  expanding.  It  is  attached  to  the  corpus  ca- 
vernosum  by  a  great  number  of  blood-vessels  v/hich  it  receives  from 
that  part,  and  by  a  himina  of  its  fibrous  membrane.  The  cellules 
of  this  tissue  are  pretty  large  in  the  glans,  but  very  small  in  the 
rest  of  its  extent. 

From  microscopical  observations  recently  made,  it  would  appear 
that  this  tissue  contains  fasciculi  of  longitudinal  muscular  fibres, 
which  are  very  short,  interlaced  together  and  vmited  by  their  ex- 
tremity and  origin.  The  thickness  of  this  fleshy  layer  is  greater 
at  the  upper  part  of  the  penis  than  at  the  lower,  and  towards  the 
external  orifice  of  the  canal  than  elsewhere.    > 

3016.  The  arteries  of  the  urethra  are  numerous  and  come  par- 
ticularly from  the  internal  pudic.  The  largest  branches  penetrate 
into  the  bulb  (2596).  Its  veins  follow  the  course  of  the  arteries, 
and  its  lymphatic  vessels  go  to  the  inguinal  and  hypogastric 
plexuses.  Its  nerves  come  from  the  pudic  (1835)  and  inferior 
glutseal  (1834). 


OF  THE  GLANS. 

3017-  The  Glans  (Balanus)  of  the  penis,  which  is  continuous 
with  the  urethra  and  forms  the  extremity  of  the  penis,  has  the 
appearance  of  a  cone  slightly  flattened  in  the  same  direction  as 
the  corpus  cavernosum.  Its  summit,  which  in  some  individuals  is 
covered  by  the  prepuce  and  in  others  free,  is  perforated  by  the 
orifice  of  the  urethra.     Its  base^  which  has  a  very  obhque  direction 
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from  above  downwards  and  from  behind  forwards,  embraces  the  ex- 
tremity of  the  corpus  cavernosum,  and  is  connected  with  it  by  ves- 
sels and  a  very  dense  cellular  tissue.  It  is  circumscribed  by  a 
prominent  edge  called  the  Corona  Glandis,  behind  which  the  inner 
membrane  of  the  prepuce  forms  a  cul-de-sac  by  being  reflected. 
Beneath  the  urethra,  the  corona  glandis  is  interrupted  by  a  small 
groove  which  extends  to  the  orifice  of  that  canal,  and  which  is 
filled  by  the  frasnum  prseputii  (2996). 

3018.  The  glans  is  invested  by  the  mucous  membrane  of  the 
prepuce,  which,  over  it,  is  thin,  rather  dry,  destitute  of  mucous 
crypts,  and  covered  by  a  very  delicate  epidermis.  Its  internal  tis- 
sue is  spongy,  erectile,  and  of  the  same  nature  as  that  of  the  ure- 
thra, only  it  appears  firmer  and  denser. 


ARTICLE  SECOND. 
ORGANS  OF  GENERATION  IN  THE  FEMALE. 


3019.  The  genital  organs  of  the  female  form  an  apparatus  at 
least  as  complicated  as  those  of  the  male.  Some  of  them  are  sub- 
servient to  the  act  of  copulation,  such  as  the  vulva,  vagina,  &c.  ; 
others,  the  uterus  and  its  appendages,  are  the  seat  of  conception, 
and  retain  the  product  during  a  determinate  time ;  while  others, 
the  mammae,  are  subservient  to  the  nourishment  of  the  child  after 
birth. 


OF  THE  VULVA  AND  ITS  APPENDAGES. 

3020.  The  name  of  vulva  (Pudendum)  is  now  given  to  the 
external  parts  of  generation  in  the  female  in  general,  although  this 
denomination  was  formerly  bestowed  solely  upon  the  fissure  be- 
tween the  labia,  which  leads  to  the  vagina. 

The  vulva  is  bounded  anteriorly  at  the  fore  part  of  the  pubes  by 
a  prominent  surface  covered  with  hair.  This  is  the  Mons  Veneris. 
Posteriorly,  it  is  only  separated  from  the  anus  by  an  interval  of  an 
inch,  to  which  the  name  of  Perinceum  is  given.     This  interval  is 
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consequently  of  mvich  less  extent  than  in  the  male,  and  it  scarcely 
presents  any  trace  of  raphe  (2964).  On  its  sides  are  observed  two 
elongated  eminences,  commencing  at  the  Mons  Veneris,  and  unit- 
ing posteriorly  to  form  the  Fourchette.  These  eminences  are  the 
Lnhia  Pudendi. 

Between  the  labia,  are  observed,  superiorly  the  Clitoris^  a  small 
hard  and  more  or  less  prominent  and  elongated  body ;  the  Nym- 
phce^  a  kind  of  folds  which  arise  from  the  clitoris  and  lose  them- 
selves upon  the  inner  surface  of  the  labia ;  the  Vestibule,  a  triangu- 
lar space  comprised  between  the  upper  parts  of  the  two  nymphae  ; 
the  Meatus  urinarius  or  orifice  of  the  urethra,  the  Entrance  of  the 
Vagina,  with  the  Hymen  or  the  Carunculce  myrtiformes ;  and 
lastly  between  the  entrance  of  the  vagina  and  the  fourchette,  a 
small  transverse  depression  termed  the  Fossa  navicularis. 


OF  THE  VARIOUS  PARTS  OF  THE  VULVA  IN  PAIITICULAR. 

3021.  Mons  Veneris.  This  rounded  eminence,  which  is  more 
or  less  prominent  in  different  individuals,  and  situated  before  the 
pubes,  is  formed  by  a  mass  of  fat  upon  which  the  skin  is  immedi- 
ately applied.  At  the  period  of  puberty  it  is  covered  with  hairs, 
which  are  not  quite  so  long  as  those  observed  on  the  correspond- 
ing part  in  the  male,  and  also  occupy  a  more  limited  space,  al- 
though in  some  cases  they  extend  to  near  the  umbilicus.  Their 
colour  is  very  variable  ;  they  are  almost  all  curled,  especially  in 
women  who  have  abused  coition. 

3022.  Labia  Pudendi  (Labia  mojora).  These  are  two  mem- 
braneous folds,  thicker  above  than  below,  whose  length  is  much 
about  the  same  in  all  women,  but  whose  volume  and  projection  are 
in  the  direct  ratio  of  the  degree  of  fatness  of  the  individual.  Their 
outer  surface  is  contiguous  to  the  upper  and  inner  part  of  the 
thighs,  and  is  furnished  with  a  few  hairs  ;  it  is  formed  by  a  prolon- 
gation of  the  skin,  beneath  which  there  is  found  a  considerable 
number  of  sebaceous  follicles.  The  inner  surface  is  red  and  lined 
by  the  mucous  membrane  of  the  other  parts  of  the  vulva ;  it  is 
smooth  and  polished.  Their  edge  is  a  little  convex,  thin  or  round- 
ed, and  is  invested  by  the  skin. 

The  interval  between  the  skin  and  mucous  membrane  of  the 
labia  pudendi  is  filled  by  an  adipose  tissue  similar  to  that  of  the 
Mons  Veneris,  and  traversed  by  some  whitish  and  fibrous  slips. 
There  also  occur  in  it  some  isolated  fibres  of  the  constrictor  vaginae 
muscle,  together  with  vessels  and  nerves. 

3023.  Clitoris*  This  is  a  small  elongated  tubercle,  more  or 
less  prominent,  generally  concealed  by  the  labia,  and  occupying 
the  upper  and  middle  part  of  the  vulva.  In  some  women  this  or- 
gan assumes  an  extraordinary  development,  and  acquires  a  length 

"  Kxaro^lf  of  the  Greeks. 
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of  several  inches.  Such  a  conformation  is  generally  in  connexion 
with  a  robust  and  masculine  constitution. 

The  clitoris  has  a  great  resemblance  to  the  penis.  Its  free  ex- 
tremity forms  a  kind  of  rounded  and  imperforated  glans,  which  is 
surrounded  by  a  fold  of  the  mucous  membrane  analogous  to  the 
prepuce,  and  laterally  continuous  with  the  nymphse.  Above  this 
glans,  is  a  true  corpus  cavernosum,  attached  by  its  roots,  like 
that  of  the  male,  to  the  rami  of  the  ischia,  and  sustained,  under 
the  symphysis  pubis,  by  a  kind  of  transversely  flattened  suspen- 
sory ligament.  This  corpus  cavernosum  has  the  same  structure  as 
that  of  the  penis  ;  only  its  internal  spongy  tissue  is  denser.  In 
proportion  to  its  volume,  it  receives  a  great  quantity  of  vessels 
(2600)  and  nerves  (1838).  The  latter  have  anastomoses  with  all 
those  of  the  genital  parts. 

3024<.  The  Nymphce*  (Labia  minora),  these  are  two  erectile, 
elongated  membraneous  ridges,  transversely  flattened,  thicker  at 
their  middle  part  than  at  the  extremities,  which  arise  to  the  right 
and  left,  from  the  lateral  parts  of  the  prepuce  of  the  clitoris  ;  they 
separate  from  each  other,  are  situated  upon  the  inner  surface  of  the 
labia,  and  terminate  towards  the  middle  of  the  contour  of  the  orifice 
of  the  vagina  by  becoming  gradually  thinner.  Their  length  varies 
much ;  they  are  sometimes  very  small,  and  in  some  cases  are  en- 
tirely wanting,  of  which  Riolan  and  Morgagni  adduce  examples. 
In  some  tribes  their  size  is  such  that  they  protrude  beyond  the  la- 
bia, and  require  to  be  cut  off. 

The  nymphse  are  formed  each  by  two  laminae  of  the  mucous 
membrane  of  the  vulva  folded  upon  itself,  and  contain  in  their  sub- 
stance a  thin  layer  of  an  erectile  spongy  tissue.  Numerous  ves- 
sels also  ramify  in  their  substance. 

3025.  Meatus  Urmarius  and  Urethra.  In  the  female  the  orifice 
of  the  urethra  is  named  the  meatus  urinarius.  'I'he  urethra  in  her 
is  very  different  from  what  it  is  in  the  male,  being  only  an  inch  in 
length,  much  wider,  and  capable  of  being  dilated  to  a  great  ex- 
tent. It  is  very  wide  at  its  commencement,  and  descends  oblique- 
ly forwards  to  terminate  at  the  lower  part  of  the  vestibule,  above 
the  orifice  of  the  vagina.  In  this  course,  it  describes  a  slight 
curve,  the  concavity  of  which  is  directed  upwards.  Its  lateral 
parts  and  its  lower  part  are  in  a  manner  embraced  by  the  upper 
-wall  of  the  vagina.  Superiorly,  it  is  in  connexion  with  the  inferior 
ligament  of  the  bladder,  the  symphysis  of  the  pubes,  and  the  cor- 
pus  cavernosum  of  the  clitoris.  The  mucous  membrane  which 
lines  it  is  reddish,  and  forms  several  very  prominent  longitudinal 
folds.  It  presents,  especially  below,  a  great  quantity  of  mucous 
lacunae.  This  membrane  is  enveloped  by  a  thin  layer  of  spongy 
tissue,  and  no  body  similar  to  the  prostate  is  met  with  at  its  ex- 
terior. 

*  Nuy.^a.1  of  the  Greeks,  because  they  were  supposed  to  diiect  the  stream  oi  the 
urine,  and  to  preside  over  its  emission,  as  the  Nymphs  over  louutains. 
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The  outer  orifice  of  the  urethra  is  surrounded  by  a  kind  of  rim, 
formed  by  the  mucous  membrane  of  the  vulva,  which  is  always 
more  prominent  below  than  above. 

3026.  Entrance  of  the  Vagina.  It  is  occupied  by  the  hymen 
or  carunculas  myrtiformes. 

1°.  The  Hymen,'^  the  existence  of  which  was  long  disputed,  and 
which  is  considered  as  one  of  the  surest  signs  of  virginity,  is  a  more 
or  less  distinct  replication  of  the  mucous  membrane  of  the  vulva  at 
its  entrance  into  the  vagina.  Its  form  is  extremely  variable,  be- 
ing semilunar,  parabolic,  or  circular,  nor  does  it  in  general  close 
the  canal  in  an  accurate  manner.  Sometimes,  however,  it  has  been 
seen  to  form  a  complete  septum,  preventing  coition  and  the  flow  of 
the  menstrual  fluids.  Its  thickness  varies  as  much  as  its  form  and 
breadth.     A  few  vascular  ramifications  are  seen  in  it. 

2°.  The  Carunculce  myrtiformes  are  small  reddish  tubercles, 
rounded  or  flattened,  and  more  or  less  prominent,  which  are  only 
observed  in  women  who  have  lost  their  virginity,  and  which  are 
usually  considered  as  the  remains  of  the  hymen,  lacerated  by  the 
introduction  of  the  penis  into  the  vagina,  or  by  child-birth.  Their 
number  is  indeterminate,  and  varies  from  two  to  five  or  six.  Their 
colour  and  consistence  are  different  in  different  subjects  ;  so  that 
they  may  be  seen  of  a  vermilion  red,  livid  or  pale,  firm  Or  flabby. 

3027-  The  Vestibule^  Fossa  navicularis  and  Fourchette  do  not 
require  any  particular  description. 
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3028.  This  membrane,  which  extends  over  all  the  parts  of  the 
vulva,  and  which  of  itself  forms  several  of  them,  arises  upon  the 
free  edge  of  the  labia,  invests  their  inner  surface,  becomes  folded 
to  produce  the  nymphae,  surrounds  the  clitoris  with  a  particular 
prepuce,  lines  the  vestibule,  introduces  itself  into  the  urethra  by 
the  meatus  urinarius,  and  ascends  in  the  vagina,  forming  at  the 
commencement  of  that  canal  the  hymen  or  the  carunculse  myrti- 
formes. 

It  is  attached  to  all  these  parts  in  a  rather  loose  manner,  espe- 
cially towards  the  sides  of  the  clitoris.  It  is  of  a  vermilion  red  in 
virgins  and  young  women,  and  becomes  livid  in  those  who  are  ad- 
vanced in  age,  who  have  had  children,  or  who  have  abused  coition. 
It  is  covered  by  a  very  distinct  epidermis,  but  which  becomes 
thinner  as  it  becomes  deeper.  It  has  under  it  a  very  great  quan- 
tity of  mucous  crypts,  the  orifices  of  which  are  disseminated  at  the 
surface  of  the  vulva.  These  crypts  are  larger  towards  the  clitoris 
than  on  the  side  next  the  perinaeum. 

*  T^^v,  mefnbrana. 
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OF  THE  VAGINA. 
GENERAL  CONFORMATION. 


3029-  The  Vagina  is  a  membraneous,  cylindrical  canal,  com- 
pressed from  before  backwards,  placed  in  the  interior  of  the  pelvis, 
between  the  bladder  and  rectum,  opening  inferiorly  at  the  middle 
of  the  vulva,  and  embracing  superiorly  the  neck  of  the  uterus. 
From  six  to  eight  inches  long,  slightly  curved  upon  itself,  and  con- 
cave on  the  side  next  the  bladder,  shorter  before  than  behind, 
somewhat  narrower  at  its  two  extremities  than  at  its  middle  part, 
the  vagina  is  directed  a  little  obliquely  from  above  downwards,  and 
from  behind  forwards,  or  is  almost  vertical. 

3030.  Outer  Surface.  Anteriorly  and  posteriorly,  it  is  invested 
above  by  the  peritoneum  over  a  very  small  extent.  Anteriorly  and 
inferiorly,  it  is  in  contact  with  the  bladder  and  urethra.  Posterior- 
ly and  inferiorly,  it  rests  upon  the  rectum.  It  is  connected  with 
these  different  organs  by  a  rather  dense  cellular  tissue.  On  the 
sides,  it  corresponds  above  to  the  broad  ligaments  of  the  uterus, 
and  below  to  a  mass  of  cellular  tissue  which  separates  it  from  the 
levatores  ani  muscles,  and  in  which  creep  the  viterine  and  vesical 
vessels,  and  the  umbilical  artery. 

3031.  Inner  Surface.  The  walls  of  the  cavity  of  the  vagina 
are  in  contact  with  each  other  in  their  ordinary  state,  and  invested 
with  a  more  or  less  thick  layer  of  mucus.  Its  cavity  is  dilated  in 
the  ratio  of  the  births  and  the  frequency  of  coition. 

The  anterior  wall  is  intersected  longitudinally  and  in  the  middle 
by  a  narrow  and  elongated  ridge,  more  distinct  on  the  side  next  the 
vulva  than  near  the  viterus :  in  the  former  direction  it  even  fre- 
qvientiy  forms  a  pretty  prominent  tubercle  beneath  the  orifice  of 
the  urethra.  On  the  posterior  wall  a  similar  but  less  apparent 
ridge  is  observed.  These  two  walls  present,  moreover,  a  great 
number  of  transverse  wrinkles,  which  are  effaced  on  the  sides,  and 
which  are  much  more  prominent  and  more  numerous  in  the  vici- 
nity of  the  vulva  than  near  the  uterus,  where  they  follow  all  sorts 
of  directions.  AU  these  rugae  are  intersected  at  right  angles  by 
the  two  longitudinal  ridges  of  which  we  have  spoken,  and  are  en- 
tirely formed  by  the  mucous  membrane  which  lines  the  canal. 

3032.  The  upper  ewtremity  of  the  V<jgina  is  fixed  around  the 
upper  part  of  the  neck  of  the  uterus,  a  little  higher  behind  than 
before.  The  loiver  extremity  forms  in  the  vulva  a  fissure  elon- 
gated from  above  downwards,  and  from  before  backwards. 


ORGANIZATION    OF    THE    VAGINA. 

3033.    The   vagina  is  lined   by  a  mucous   membrane,  around 
which  there  are  observed  a  layer  of  erectile  spongy  tissue,  and  an- 
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Other  cellulo- vascular  membrane.  A  constrictor  muscle  (1311),  to- 
gether with  numerous  vessels  and  nerves,  also  enters  into  the  com- 
position of  this  organ. 

3034.  Mucous  Membrane.  It  is  evidently  the  continuation  of 
that  of  the  vulva,  and  is  equally  continuous  with  the  mucous 
membrane  of  the  uterus.  Inferiorly  it  is  of  a  bright  red  colour, 
jbecomes  whitish  or  grayish  above,  and  posteriorly  often  presents 
irregular  bluish  or  livid  spots.  Between  the  rugosities,  of  which 
we  have  spoken  above,  it  is  perforated  with  a  great  number  of 
pores,  which  are  the  orifices  of  its  mucous  follicles,  or  rather  of  its 
lacunae.  Its  thickness  diminishes  in  proportion  as  it  retires  from 
the  vulva  towards  the  neck  of  the  uterus  ;  in  some  places  it  has  a 
nearly  cartilaginous  consistence  ;  in  its  whole  extent,  it  is  invested 
by  a  very  distinct  epidermis. 

3035.  Erectile  Spongy  Tissue.  It  forms  around  the  inferior 
part  of  the  vagina  a  layer  about  an  inch  broad  and  two  or  three 
lines  thick.  It  has  a  grayish  colour  and  a  dense  and  compact  tex- 
ture. No  regularly  disposed  fibres  are  distinguished  in  it.  Supe- 
riorly, it  becomes  very  thin,  but  nevertheless  ascends  as  far  as 
the  uterus,  and  seems  to  be  continuous  with  the  proper  tissue  of 
that  organ.  It  is  commonly  designated  by  the  name  of  Plexus 
retiformis. 

3036.  The  vagina  receives  an  artery  from  the  hypogastric  (2587-) 
Jits  nerves  are  furnished  by  the  sciatic  plexus  (1832). 


OF  THE  UTERUS  OB  WOMB  AND  ITS  APPENPAQES. 

OF    THE    UTERUS. 
GENERAL    DISPOSITION. 

3037.  The  uterus  (matrix)^  which  is  destined  to  lodge  the  foe- 
tus from  the  period  of  conception  to  that  of  birth,  is  a  hollow,  sym- 
metrical organ,  pyriform  or  rather  of  the  shape  of  a  truncated  cone, 
placed  in  the  middle  of  the  pelvis,  between  the  bladder  and  rectum, 
above  the  vagina  and  beneath  the  inferior  convolutions  of  the  small 
intestine.  It  is  flattened  from  before  backwards,  and  is  nearly  an 
inch  in  thickness.  From  being  about  two  inches  broad  in  its 
highest  region,  it  contracts  towards  the  vagina,  and  terminates  by 
a  narrow  elongated  portion  which  is  called  the  neck,  to  distinguish 
it  from  the  rest  of  the  organ,  which  is  named  its  body. 

3038.  Body  of  the  Uterus.  It  is  somewhat  less  than  two  inches 
in  length.  Its  two  surfaces  are  convex,  the  anterior  however  a  lit- 
tle more  so  than  the  posterior,  and  invested  by  the  peritoneum  : 
the  former  is  in  contact  with  the  bladder,  and  the  latter  with  the 
rectum.  Its  lateral  edges  are  convex,  directed  downwards,  for- 
wards and  inwards ;  they  correspond  to  the  interval  of  the  two 
laminae  which  compose  the  broad  ligaments.    Its  upper  pdge,  (fun- 
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dus)  is  rounded,  transverse,  a  little  convex  in  the  direction  of  its 
length,  and  covered  by  the  peritoneum.  By  its  union  with  the 
lateral  edges,  it  produces  two  slightly  projecting  angles,  in  the  mid- 
dle part  of  which  terminate  the  Fallopian  tubes,  above  the  inser- 
tion of  the  ligament  of  the  ovarium  which  is  behind,  and  of  that  of 
the  round  ligament  which  is  before. 

3039.  Neck  of  the  Uterus.  It  is  almost  insensibly  continuous 
at  the  exterior  with  the  body.  Its  length  is  from  ten  to  twelve 
lines,  its  antero-posterior  diameter  from  six  to  eight,  and  the  trans^ 
verse  from  eight  to  ten.  Slightly  inflated  at  its  middle  part,  it  is 
compressed  from  before  backwards  and  of  a  somewhat  cylindrical 
form.  Its  upper  part  is  embraced  by  the  vagina ;  the  rest  pro- 
jects into  that  canal.  This  latter  portion,  which  is  more  or  less 
prominent,  presents  at  its  summit  a  transverse  slit  (os  tinccB) 
bounded  by  two  rounded  lips,  {labia)  placed  close  to  each  other, 
and  distinguished  into  anterior  and  posterior.  The  latter  is  al- 
ways thinner  than  the  other.  Both  are  smooth  and  rounded  in 
women  who  have  not  had  children,  and  on  the  contrary  wrinkled 
and  as  if  lacerated  in  those  who  have  been  repeatedly  brought  to 
bed. 

3040.  Cavity  of  the  Uterus.  This  cavity  is  very  small  in  pro- 
portion to  the  volume  of  the  organ,  which  necessarily  supposes  a 
great  thickness  of  wall.  It  occupies  the  body  and  neck,  and  ter- 
minates inferiorly  at  the  slit  of  the  os  tincae.  The  portion  of  this 
cavity,  which  corresponds  to  the  body,  is  triangular  and  flattened ; 
its  edges  are  curvilinear,  and  its  upper  angles  present  the  extreme- 
ly minute  orifices  of  the  Fallopian  tubes.  Each  of  its  surfaces  is 
longitudinally  traversed  by  a  line  which  does  not  project  much. 

The  cavity  of  the  neck  is  continuous  with  that  of  the  body.  It 
is  nearly  cylindrical,  a  little  compressed  however  from  before  back- 
wards, and  slightly  dilated  before  opening  into  the  vagina.  It  pre- 
sents, upon  its  anterior  and  posterior  walls,  the  continuation  of  the 
prominent  vertical  lines  of  which  we  have  just  made  mentipn,  toge- 
ther with  some  scarcely  perceptible  transverse  rugae. 


ORGANIZATION  OF  THE  UTERUS, 

3041.  The  uterus  is  composed  of  an  external  or  serous  mem- 
brane, an  internal  mucous  membrane,  an  intermediate  proper  tissue, 
nerves  and  vessels. 

3042.  Serous  Membrane.  It  is  formed  by  the  peritoneum, 
which,  from  the  anterior  surface  of  the  rectum  and  the  posterior 
surface  of  the  bladder,  is  reflected  over  the  uterus,  to  which  it  forms 
an  envelope  adhering  pretty  firmly  alon^  the  upper  edge,  but  se- 
parated from  the  tissue  of  the  organ  upon  the  two  surfaces  by  a 
great  quantity  of  vessels  and  by  a  layer  of  dense  cellular  tissue, 
destitute  of  fat. 

3043.  Mucous  Membrane.     It  is  a  prolongation  of  that  of  the 
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vagina ;  but  such  is  its  tenuity,  that  many  anatomists  doubt  its 
existence,  and  its  intimate  adherence  to  the  tissue  of  the  organ 
still  adds  to  this  doubt.  It  sends  into  the  Fallopian  tubes  two 
prolongations  which  we  shall  subsequently  examine.  Its  colour  is 
white,  very  slightly  tinged  with  red ;  this  latter  tint  is  especially 
manifest  some  days  before  and  during  menstruation.  It  is  covered 
with  a  great  number  of  very  fine  villosities,  and  presents  the  ori- 
fices of  some  mucous  crypts,  which  are  more  abundant  towards  the 
neck  than  elsewhere.  Frequently  also  these  crypts  dilate  in  that 
place,  and  assume  the  form  of  small  semitransparent  vesicles  pro- 
jecting into  the  interior  of  the  uterus.  An  old  author,  Naboth, 
took  them  for  ova  and  for  this  reason  these  small  bodies  are  some- 
times designated  by  the  name  of  Oviila  of  Noboih.*  No  excretory 
ducts  have  as  yet  been  discovered  for  these  vesicles. 

3044.  Propel'  Tissue.  It  occupies  the  interval  which  separates 
the  peritoneum  from  the  mucous  membrane.  Its  thickness  is  great 
and  amounts  to  five  or  six  lines.  It  is  of  a  dense  and  close  texture, 
and  yields  great  resistance  to  the  knife.  It  is  elastic  and  of  a  gray- 
ish white  colour.  Its  adhesion  to  the  mucous  membrane  is  very 
great.  Its  intimate  nature  is  yet  little  known.  It  is  traversed  by 
a  very  great  number  of  blood  vessels.  It  is  impossible  to  distin- 
guish in  any  part  of  its  extent,  the  disposition  of  the  fibres  of  which 
it  is  composed.  Towards  the  neck,  it  is  denser  and  less  gray  than 
in  the  walls  of  the  body.  It  would  appear,  that  during  gestation, 
this  tissue  becomes  truly  muscular. 

3045.  The  arteries  of  the  uterus  come  from  the  spermatic  and 
Iiypogastric  ;  their  principal  branches  are  placed  beneath  the  pe- 
ritoneum ;  they  are  very  flexuous,  and  anastomose  frequently  to- 
gether. Its  veins  follow  the  same  course,  but  are  still  more  flexu- 
ous, and  form  cavities  in  its  walls  which  become  very  large  during 
gestation,  and  are  called  Uterine  Sinuses.  Its  nerves  come  from 
the  sciatic  and  hypogastric  plexuses.  Its  lymphatics  are  very  nu- 
merous, and  during  gestation  acquire  enormous  dimensions. 


OF  THE  FOLDS  OF  THE  PERITONEUM  NAMED  THE  BUOAD 
LIGAMENTS. 

3046.  These  folds,  improperly  called  ligaments,  are  placed  in 
the  excavation  of  the  pelvis,  and  form  with  the  uterus  and  upper 
part  of  the  vagina  a  kind  of  transverse  septum  which  divides  that 
cavity  into  two  parts,  an  anterior  for  the  bladder,  and  a  poste- 
rior for  the  rectum.  They  are  continuous  by  the  inner  edge  with 
the  peritoneum  which  invests  the  two  surfaces  of  the  uterus,  and 
externally  are  expanded  upon  the  sides  of  the  excavation  of  the 
pelvis.  They  are  formed  of  two  laminse  placed  back  to  back,  in 
the  interval  of  which  is  contained  cellular  tissue  rarely  containing 

*  "Saboth.  Dd  stc I  ilUatemulkruvi,  Leipsick,  1707. 


OF  THE  FALLOPIAN  "lUEES.  827 

fiit.  It  is  also  between  these  two  laminae  that  there  are  placed,  on 
each  side  and  superiorly,  the  Fallopian  tubes,  then  beneath,  ante- 
riorly the  round  hgament,  and  posteriorly  the  ovary.  The  tube 
occupies  the  free  edge  of  the  ligaments  ;  the  other  two  organs  raise 
each  of  their  surfaces  angularly,  and  thus  form  two  smaller  folds 
■which  are  named  little  wings. 


OF  THE  ROUND  LIGAMEXTS. 

3047.  The  Round  Ligaments  {Ligamenta  uteri  rotunda)  arise 
from  the  lateral,  superior  and  anterior  part  of  the  uterus,  beneath 
and  before  the  insertion  of  the  tubes.  They  direct  themselves  from 
thence  towards  the  inguinal  ring,  pass  through  it,  and  terminate 
by  expanding  in  the  cellular  tissue  of  the  groins,  Mens  Veneris, 
and  labia  pudendi. 

The  structure  of  these  organs  is  little  known.  They  are  whitish, 
rather  dense,  flattened,  narrower  at  the  middle  part  than  at  their 
extremities.  There  are  distinguished  in  their  substance  longitudi- 
nal fibres,  which  for  a  long  time  were  believed  to  be  muscular,  but 
which  appear  to  be  nothing  bvit  condensed  cellular  tissue.  Many 
tortuous  vessels  creep  among  these  fibres.  Fallopius  asserts  that 
these  cords  are  enveloped  by  a  kind  of  cremaster  muscle,  but  I 
have  never  been  able  to  see  this  disposition. 


OF  THE  FALLOPIAN   Oil  UTERINE  TUBES. 

3C48.  The  Fallopian  Tubes  ( Tuhce  uferincB  sive  Fallopiance) 
are  two  canals  floating  in  the  abdomen  and  placed  along  the  upper 
edge,  and  in  the  duphcature  of  the  broad  ligaments.  They  extend 
from  the  upper  angles  of  the  cavity  of  the  uterus  to  near  the  sides 
of  the  upper  strait  of  the  pelvis,  and  are  thus  each  four  or  five 
inches  in  length.  In  the  inner  half  of  their  length,  they  are  straight 
and  of  very  small  diameter,  for  they  scarcely  equal  the  vas  deferens 
at  its  commencement.  They  afterwards  acquire  the  size  of  a  writ- 
ing quill,  and  become  flexuous.  A  little  before  terminating,  they 
contract  again  and  seem  strangled.  Their  free  extremity  is  wide, 
floating,  and  fringed,  hence  called  the  fimbriated  extremity  of 
the  tube  {Morsus  Diaholi.)  Among  the  fimbriae  of  this  part, 
one  is  observed,  a  little  longer  than  the  rest,  which  is  attached  to 
the  corresponding  extremity  of  the  ovary.  The  surface  of  the  fim- 
briated extremity  of  the  tube  is  generally  directed  backwards. 

3049-  In  their  interior,  the  Fallopian  tubes  contain  a  canal  which 
commences  at  the  upper  angle  of  the  cavity  of  the  uterus.  Al- 
most capillary  in  its  first  half,  it  afterwards  dilates  and  opens  at 
the  surface  of  the  fibriated  extremity  by  a  very  small  orifice,  {os- 
tium abdominale),  the  07ily  plac&,in  the  whole  body  tchere  a  se- 
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rous  membrane  commiunieates  ivith  the  exterior.  In  this  cavity, 
there  is  generally  found  a  considerable  quantity  of  mucous  fluid  ; 
but  no  valves  are  ever  seen  in  it. 

3050.  The  Fallopian  tubes  are  internally  lined  by  a  mucous 
membrane  still  thinner  than  that  of  the  uterus.  It  is  soft,  reddish, 
and  slightly  villous,  and  presents  several  longitudinal  plicae.  No 
mucous  follicles  have  hitherto  been  discovered  in  it. 

3051.  Externally,  these  organs  are  formed  by  a  very  thin  lay- 
er of  a  spongy  and  erectile  tissue,  similar  to  that  of  the  urethra, 
and  invested  by  the  peritoneum. 


OF  THE  OVARIES. 

3052.  The  Ovaries  (Ovaria),  which  for  a  long  time  were  called 
the  Testicles  of  the  female  {testes  ^nuliehres)  are  two  egg-shaped 
bodies,  a  little  smaller  than  the  testicles,  placed  in  the  substance 
of  the  broad  ligament.  They  are  compressed  from  before  back- 
wards, of  a  pale  red  colour,  wrinkled  and  rough  at  their  sur- 
face, which  often  presents  a  kind  of  cicatrices.  Their  outer  ex- 
tremity gives  attachment  to  one  of  the  fimbriae  of  the  morsus  dia- 
boli.  The  inner  is  attached  to  the  uterus  by  a  small  filamentous 
cord  about  an  inch  and  a  half  long,  entirely  solid  and  called  the 
Ligament  of  the  Ovary  [ligamentum  ovarii). 

3053.  The  ovary  is  enveloped  by  a  dense,  cellulo-filamentous 
membrane,  the  inner  surface  of  which  sends  a  very  great  number 
of  prolongations  into  the  parenchyma  of  the  organ.  This  paren- 
chyma itself  is  soft  and  spongy ;  when  torn,  it  appears  composed 
of  cellular  and  vascular  lobules,  of  a  grayish  colour,  gorged  with 
a  great  quantity  of  fluid.  In  the  midst  of  these  lobules,  are  lodg- 
ed small  vesicles,  (vesiculcB  s.  ovula  Graafiana)  to  the  number  of 
from  fifteen  to  twenty,  transparent,  of  the  size  of  a  millet  seed, 
and  formed  by  a  very  delicate  pellicle,  in  which  is  contained  a 
viscid  fluid,  of  a  reddish  or  yellowish  colour.  Around  these  ve- 
sicles the  vascular  ramifications  are  more  numerous  and  more  mi- 
pute. 


OF  THE  MAM3IjE. 


GENERAL  DISPOSITION. 

3054.  Before  the  age  of  puberty,  the  Mammce,  which  are  of 
very  small  size,  scarcely  contribute  to  determine  the  difference  be- 
tween the  sexes ;  but  in  the  adult  and  well  formed  woman,  they 
present  themselves  on  the  lateral  and  anterior  part  of  the  chest,  be- 
tween the  axilla  aud  sternum,  under  the  form  of  two  hemispheri- 
cal, somewhat  conical,  hard  and  firm  eminences,  slightly  separat- 


OF  THE  MAMMiE.  829 

ed  from  each  other,  covered  by  a  fine,  smooth,  semi-transparent 
skin,  softer  to  the  touch  and  less  coloured  than  that  of  the  rest  of 
the  body.  Noj  wrinkle  or  fold  is  observed  upon  them  in  the 
healthy  state. 

3055.  Towards  the  central  part  of  each  mamma,  however,  the 
skin  is  seen  abruptly  changing  its  colour  and  assuming  a  rosy  tint 
in  young  girls,  or  a  reddish  brown  one  in  women  who  have  suckled 
several  children.  This  circle  of  the  skin,  where  the  latter  is  re- 
markable for  its  extreme  tenuity,  presents  however  a  wrinkled  ap- 
pearance, owing  to  the  presence  of  sebaceous  glands,  and  is  called 
the  Areola  of  the  nipple.  These  glands,  whose  number  varies 
from  four  to  ten,  are  irregularly  disseminated  over  the  whole  areo- 
la, or  form  a  regular  circle  near  its  circumference.  They  present 
near  their  summit,  two,  three,  or  four  small  apertures,  the  orifices 
of  their  excretory  ducts.  They  seem  destined  to  furnish  an  unc- 
tuous fluid  calculated  to  protect  the  nipple  against  the  action  of  the 
saliva  of  the  child. 

3056.  In  the  middle  of  the  areola  rises  the  Nipple  ( Papilla )y 
a  conical  eminence,  of  a  rosy  tint,  susceptible  of  a  kind  of  erection 
during  life,  and  at  the  surface  of  which  there  open  the  lactiferous 
vessels.  The  skin  which  covers  this  nipple  is  wrinkled,  reticulat- 
ed, and  furnished  with  a  great  number  of  very  fine  papillae.  The 
orifices  of  the  lactiferous  ducts,  which  are  observed  at  its  surface, 
are  surrounded  by  excessively  minute  hairs. 


ORGANIZATION  OF  THE  MAMMiE. 

3057-  Besides  the  skin  which  covers  them,  the  mammae  are 
composed  of  a  layer  of  more  or  less  thick  adipose  tissue,  a  large 
gland,  vessels  of  different  kinds  and  nerves. 

3058.  Adipose  Layer.  It  is  chiefly  to  this  that  the  organ  owes 
its  size  and  form,  and  the  cellular  tissue  here  appears  so  much  the 
more  impregnated  with  fat,  the  larger  and  softer  the  mammae  are, 
for  in  young  girls,  where  it  is  firm,  little  fat  is  generally  found. 

3059.  Mammary  Gland.  It  is  placed  beneath  the  adipose 
layer,  before  the  pectoralis  major  muscle,  and  represents  a  kind  of 
convex  cake,  with  an  uneven  surface,  and  an  irregularly  circum- 
scribed base,  especially  in  women  who  have  suckled  several  times, 
and  which  is  prolonged  to  a  greater  distance  upwards  and  outwards 
than  downwards  and  inwards. 

The  anterior  surface  of  this  gland  is  very  uneven.  There  are 
observed  upon  it  prominences  in  the  form  of  ridges  and  more  or  less 
voluminous,  and  depressions  in  which  are  lodged  pellets  of  adipose 
cellular  tissue. 

The  tissue  of  the  mammary  gland  residts  from  the  assemblage  of 
several  lobes  of  different  sizes,  and  closely  connected  with  each 
other  by  dense  cellular  tissue  not  containing  fat.  These  lobes  are 
near  each  other,  and  more  numerous  towards  the  centre  than  at  its 
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circumference.  Each  of  them  is  composed  of  several  lobules,  them- 
selves formed  of  rounded  granulations  of  a  rosy  white  colour,  and 
of  the  size  of  a  poppy  seed.  It  is  asserted  that  by  means  of  the 
microscope,  it  has  been  discovered  that  these  grains,  themselves 
so  small,  are  formed  by  the  union  of  a  nvimber  of  small  vesicles. 

3060.  Lactiferous  Ducts,  {Ductus  galactoferi  s.  lactiferi.)  The 
glandular  grains  just  mentioned  give  rise  to  the  radicles  of  these 
canals,  which  unite  into  ramuscules,  twigs  and  trunks  becoming 
gradually  larger.  The  latter  collect  towards  the  centre  of  the  gland; 
they  are  fiexuous,  very  extensile  and  semitransparent.  Those  of 
the  different  lobes  do  not  communicate  with  each  other,  so  that 
there  are  as  many  series  of  vessels  as  lobes  in  the  gland.  They  all 
terminate  in  sinuses,  placed  near  the  base  of  the  nipple,  which  are 
commonly  from  fifteen  to  eighteen  in  number.  These  sinuses  have 
not  all  the  same  capacity ;  the  largest  are  two  or  three  lines  in 
breadth,  while  others  are  not  much  larger  than  the  trunks  which 
form  them.  They  are  very  short,  of  a  conical  form,  and  connected 
with  each  other  by  cellular  tissue.  From  their  summ.its  proceeds 
a  bundle  of  other  canals  which  occupy  the  centre  of  the  nipple,  do 
not  communicate  together,  and  open  separately  at  its  surface.  AU 
these  vessels  are  destitute  of  valves.  Bichat  thinks  they  are  lined 
by  a  particular  mucous  membrane. 

3061.  The  arteries  of  the  mammas  come  from  the  thoracic,  axil- 
lary, intercostal,  and  internal  mammary.  Their  deep  veins  accom- 
pany the  arteries  ;  others  are  subcutaneous,  and  follow  a  different 
course.  Their  nerves  are  furnished  by  the  intercostal  nerves  and 
brachial  plexus.  Their  lymphatics  are  numerous,  and  form  two 
layers  ;  they  communicate  with  those  of  the  abdomen  and  thorax, 
and  go  to  the  axillary  ganglia. 


ARTICLE  THIRD. 
OF  THE  FCETUS  AND  ITS  ENVELOPES. 


OF  THE  MEMBEANA  DECIDUA  OR  SPONGY  CHORION. 

3082.  This  is  a  spongy  membrane  produced,  at  the  period  of 
conception,  from  the  inner  surface  of  the  uterus  by  an  exudation 
of  lymph.    Before  the  descent  of  the  ovum  or  germ  from  the  ovary 
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through  the  Fallopian  tube,  it  lines  all  the  interior  of  the  uterus, 
but  when  the  former  descends  it  pushes  the  membrana  decidua  be- 
fore it  which  is  thus  made  to  affect  the  disposition  of  serous  mem- 
branes, there  being  one  part  which  surrounds  the  ovum,  called  the 
decidna  reflexa,  and  another  part  which  lines  the  interior  of  the 
uterus,  called  the  decidua  vera. 

The  point  at  which  the   decidua  reflexa  is  reflected  upon  the 
ovum  is  where  the  placenta  is  fixed  to  the  uterus. 


OF  THE  CHORION, 

3063.  The  chorion  which  is  the  outermost  of  the  proper  mem- 
branes of  tlie  foetus,  is  at  first  stronger  than  the  amnios^  but  at 
the  latter  period  of  pregnancy  it  becomes  weaker.  Its  outer  sur- 
face corresponds  to  the  decidua  reflexa,  and  its  inner  to  the  amnios 
from  which  it  is  separated  at  the  early  period  of  gestation  by  a 
gelatinous  fluid  called  the  false  waters  (liquor  chorii.) 

It  surrounds  the  ovum,  covers  the  foetal  surface  of  the  placenta 
from  which  it  is  reflected  upon  the  umbilical  cord,  which  it  sur- 
rounds as  far  as  the  umbilicus  of  the  foetus  where  it  is  continued 
into  the  dermis  of  the  latter. 


OF  THE  AMNIOS. 

3064.  The  Amnios  is  the  innermost  membrane  of  the  ovum . 
Except  at  the  early  period  of  gestation  (when,  as  has  been  said,  it 
is  separated  from  the  chorion  by  the  false  waters,)  its  outer  surface 
is  in  contact  with  the  inner  surface  of  the  chorion,  to  which  it 
feebly  adheres,  except  opposite  the  placenta,  where  the  adhesion  is 
more  intimate. 

The  amnios  surrounds  the  foetus,  is  continued  upon  the  foetal 
surface  of  the  placenta,  from  whence  it  is  reflected  upon  the  umbi- 
lical cord,  where  it  surrounds  that  part  of  the  chorion  which  was 
also  reflected  from  the  placenta,  and  as  the  chorion  is  continuous 
with  the  dermis  of  the  foetus,  so  the  amnios  is  continuous  with 
the  epidermis. 

In  the  interior  of  the  amnios  there  is  a  fluid  (liquor  amnii),  in 
which  the  foetus  floats :  its  source  or  uses  are  not  fully  known. 


OF  THE  PLACENTA. 

3065.  The  placenta  is  a  spongy  vascular  mass  like  a  cake,  from 
six  to  eight  inches  in  diameter,  about  an  inch  thick  in  the 
middle,  and  some  lines  at  the  circumference.  It  adheres  by  one 
surface  to  the  uterus  and  by  the  other  is  connected  to  the  foetus 
by  means  of  the  umbilical  cord.     The  utej'ine  surface  is  lobulat- 
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ed  and  is  connected  to  the  uterus  by  bloodvessels.  The  foetal 
surface  is  covered  by  the  chorion  and  amnios  and  presents  the  ra- 
mifications of  the  umbilical  vessels,  which  are  the  vimbilical  vein, 
and  the  two  umbilical  arteries ;  the  radicles  of  these  vessels  com- 
municate with  each  other,  but  no  communication  has  ever  been 
shown  to  exist  between  them  and  the  utero-placentine  vessels. 


OF  THE    UMBILICAL  CORD. 

306G.  The  Umbilical  Cord  (funis  umhilicalis)  is  composed  of 
the  umbilical  vein  and  the  two  umbilical  arteries  twisted  together 
like  a  rope,  and  surrounded  by  a  gelatinous  substance,  and  the  re- 
flections of  the  chorion  and  amnios  already  mentioned :  there  are 
also  found  the  urachus^  and,  at  the  early  period  of  the  foetus,  the 
omplialo-mesenteric  vessels,  along  with  a  slender  duct,  which  are 
connected  with  the  vesicula  umhilicalis,  a  vesicle  containing  a 
yellowish  fluid,  which  is  situated  between  the  chorion  and  amnios. 


OF  THE  CIRCULATION  OF  THE  FOETUS. 

3067-  The  umbilical  vein  carries  the  blood  from  the  placenta  to 
the  foetus ;  it  enters  the  liver  by  the  umbilical  fissure,  and,  in  the 
transverse  fissure,  communicates  with  the  vena  portae,  sending  the 
greater  part  of  the  blood  to  be  circulated  in  the  liver ;  the  rest  is 
transmitted  directly  to  the  vena  cava  inferior  by  the  ductus  veno- 
sus,  which  seems  to  be  the  continuation  of  the  umbilical  vein.* 
The  blood  circulated  in  the  liver  is  carried  to  the  vena  cava  infe- 
rior by  the  hepatic  veins ;  by  the  vena  cava  the  blood  is  carried  in- 
to the  right  auricle.  Now,  the  right  auricle,  in  the  foetus,  com- 
municates directly  with  the  left  by  the  foramen  ovale  (2252). 
The  greater  part  of  this  blood,  therefore,  passes  into  the  left  auri- 
cle, being  conducted  into  it  by  the  disposition  of  the  Eustachian 
valve  (2252)  and  foramen  ovale ;  from  the  left  auricle,  the  blood 
is  sent  into  the  left  ventricle,  from  which  it  is  propelled  into  the 
aorta.  The  blood  from  the  vena  cava  superior  and  coronary  vein 
and  what  remains  of  that  from  the  vena  cava  inferior  is  supposed 
to  pass  into  the  right  ventricle,  from  which  it  is  sent  into  the  pul- 
monary artery.  But  the  disposition  of  the  pulmonary  artery  is 
not  the  same  as  in  the  adult,  for  at  its  division  a  third  branch 
arises,  which  is  larger  than  the  pulmonary  branches ;  it  is  the 
ductus  arteriosus  (2258),  and  opens  directly  into  the  aorta,  at  the 
lower  part  of  its  arch  ;  it,  therefore,  carries  most  of  the  blood  from 
the  right  ventricle  directly  into  the  aorta,  very  little  of  it  passing 
into  the  lungs,  which  are  at  this  time  small  and  collapsed. 

»  In  most  animals  the  ductus  venosus  is  merely  a  branch  arising  from  the  sinus 
of  the  vena  portae. 
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From  the  aorta  the  blood  is  sent  to  the  different  parts  of  the 
body  from  which  it  is  returned  by  the  veins,  but  a  great  part  of  it 
passes  out  of  the  body  of  the  foetus  by  the  umbiHcal  arteries, 
which  are  continued  from  the  internal  iliacs  (2576),  run  towards 
the  umbilicus  on  each  side  of  the  urinary  bladder,  and  pass  out  by 
the  umbilicus  to  go  to  the  placenta,  where  they  subdivide  and 
communicate  with  the  radicles  of  the  umbilical  vein,  but  not  with 
any  of  the  uterine  vessels. 

In  the  placenta  the  blood  is  supposed  to  undergo  some  changes 
analogous  to  those  effected  on  it  by  respiration,  for  "  notwithstand- 
ing the  separation  of  the  two  circulations  in  the  placenta,  there  is 
between  the  two  portions  composing  it,  and  between  their  vessels, 
a  relation  of  mutual  action,  which  may  be  compared  to  that  be- 
tween the  air  and  the  blood  in  the  lungs,  or  to  that  between  the 
aliments  and  the  chyliferous  vessels  in  the  intestinal  canal."* 


OF  THE  URACHUS. 

3068.  This  is  a  continuation  of  the  fundus  of  the  bladder  (2947), 
which,  passing  out  of  the  umbilicus  between  the  umbilical  arteries, 
is  continued  into  the  cord  where  it  disappears  in  the  human  foetus, 
but  in  the  foetus  of  some  quadrupeds  it  is  a  distinct  duct,  and 
opens  into  a  membraneous  sac,  which  is  apparently  situated  be- 
tween the  amnios  and  chorion,  but  is  in  reality  situated  outside  the 
chorion,  this  being  reflected  on  it  in  the  same  way  as  a  serous 
membrane ;  the  sac  in  question  is  called  the  allantois ;  it  has  never 
been  found  in  the  human  foetus,  but,  from  analogy,  is  supposed  to 
be  present  at  a  very  early  period.  The  functions  of  the  urachus 
and  of  the  allantois  are  not  obvious  in  animals  termed  mammiferous, 
but  in  the  chick,  previous  to  its  birth  from  the  shell,  it  performs 
the  important  function  of  respiration. 


OF  THE  VESICULA  UMBILICALIS  AND  THE  OMPHALO-MESENTERIC 

VESSELS. 

3069.  The  Vesicula  UmbilicaUs  fvesicula  alba)  is  a  small  sac, 
filled  with  a  yellowish  fluid,  situated  between  the  chorion  and  am- 
nios, and  connected  to  the  foetus  by  a  duct,  an  artery,  and  vein. 
The  duct,  which  is  a  mere  filament,  has  been  traced  along  the  um- 
bilical cord  as  far  as  the  umbilicus,  and  is  supposed  to  communi- 
cate with  the  interior  of  the  small  intestine  of  the  foetus,  the  vesi- 
cula umbilicaUs  being  supposed  analogous  to  the  membrane  of 
the  yolk  in  the  ovum  of  birds.  The  artery  and  the  vein  are  con- 
nected, the  former  with  the  superior  mesenteric,  the  latter  with  the 
vena  portae,  they  have  received  the  name  of  omphalo-mesenteric. 

*  Jleekel.  Manuel  d'Anatomie,  traduit  par  Jourdan  et  Breschet,  torn.  iii.  p.  764u 
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OF  THE  PERITONEUM.* 

The  Peritoneum  is  a  serous  membrane.  It  is  thin  and 
translucid,  has  a  very  complicated  course,  invests  the  inner  surface 
of  the  walls  of  the  abdomen,  forms  several  more  or  less  marked 
folds  in  that  cavity,  and  is  prolonged,  under  the  form  of  an  enve- 
lope, over  most  of  the  viscera  which  are  contained  in  it,  and  which 
belong  to  the  organs  of  digestion,  of  the  secretions,  and  of  ge- 
neration. The  peritoneum,  therefore,  can  only  be  studied  with 
advantage  after  these  organs  are  known,  which  is  the  reason  that 
has  induced  us  to  postpone  the  examination  of  this  membrane  un- 
til now. 

3071.  Considered  in  the  male,  the  peritoneum  represents,  like 
all  the  other  serous  membranes,  a  sac,  without  aperture,  whose 
internal  surface,  to  appearance  smooth,  but  in  reality  covered 
with  very  fine  villosities,  and  moistened  with  serous  fluid,  is  every- 
where in  contact  with  itself.  In  the  female  it  presents  at  first  sight 
the  same  disposition  ;  but  is  found  to  be  perforated  with  an 
aperture  opposite  the  fimbria,ted  extremity  of  the  Fallopian  tube 
(3049),  with  the  mucous  membrane  of  which  it  seems  to  be  con- 
tinuous. 

3072.  To  facilitate  the  simultaneous  study  of  the  peritoneum, 
and  of  the  connexions  which  the  abdominal  viscera  have  with  it, 
it  is  visual  to  divide  the  abdomen*}-  into  three  large  zones,  distin- 
guished into  superior,  middle,  and  inferior,  and  separated  from 
each  other  by  transverse  lines,  one  of  which  passes  under  the  lower 
edge  of  the  twelfth  rib  of  each  side,  while  the  other  extends  between 
the  two  iliac  crests.  If  we  now  suppose  two  other  lines,  raised 
vertically  from  the  anterior  and  superior  iliac  spines  to  the  level  of 
the  lower  wall  of  the  thorax,  each  of  these  zones  will  be  found  di* 
vided  into  three  regions,  one  middle  and  two  lateral.  Now,  the 
middle  region  of  the  upper  zone  is  called  the  Epigastrium,X  and 

*  Iljji,  circa  ;  tuvco,  tendo. 

f  rrom  abdere,  to  conceal,  because  this  cavity  contains  the  principal  viscera  of  the 
body. 

J    Eir;',  supra  ;  yet  7'?,  vcntricuhs. 
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its  lateral  regions  are  named  Hypochondria ;  *  the  middle  region 
of  the  middle  zone  is  the  Umbilicus,  and  its  lateral  region  are  the 
Flanks  or  Sides,  properly  so  called ;  the  Hypogastriumf  is  the 
middle  region  of  the  lower  zone,  of  which  the  Iliac  Fosscb  consti- 
tute the  lateral  regions.  The  part  of  the  hypogastrium  comprised 
in  the  small  pelvis  bears  the  name  of  Pubic  Region,  while  the 
name  of  Groins  or  Inguinal  Regions  is  given  to  the  two  oblique 
and  angular  folds,  which  exist  at  the  point  of  union  of  the  anterior 
wall  of  the  abdomen  with  the  upper  part  of  the  thighs,  and  which 
extend  on  each  side  from  the  anterior  and  superior  spine  of  the 
ileum  to  the  pubes.  The  groins  are  essentially  formed  by  the  dis- 
position of  the  broad  muscles  of  the  abdomen. 

3073.  The  peritoneum  is  itself  divided,  like  the  cavity  of  the 
abdomen,  into  three  portions,  of  which  the  middle  forms  a  kind  of 
cincture  placed  horizontally  between  the  base  of  the  thorax  and  the 
iliac  crests,  and  of  which  the  others,  the  superior  and  inferior,  re- 
present segments  of  an  ovoid. 

3074.  Umbilical  Portion  of  the  Peritoneum,.  It  lines  the  pos- 
terior part  of  the  linea  alba,  closes  the  posterior  orifice  of  the  um- 
bilicus, and  adheres  pretty  closely,  in  the  circumference  of  that 
aperture,  to  the  abdominal  aponeurosis.  From  thence,  the  peri- 
toneum directs  itself  horizontally,  to  the  right  and  left,  behind  the 
broad  muscles  of  the  abdomen  :  in  the  first  direction,  it  meets  the 
ascending  colon ;  in  the  other,  the  descending  colon ;  and  forms 
around  these  intestines  two  folds,  named  the  Lumbar  Mesocola 
(2193,  2195),  which  serve  to  attach  them  to  the  posterior  wall  of 
the  abdomen.  At  the  same  time,  it  passes  before  the  kidneys,  from 
which  it  is  separated  by  a  pretty  thick  layer  of  cellular  tissue  ;  then, 
covering  the  ureters,  the  spermatic  and  renal  vessels,  the  vena  cava 
and  the  aorta,  it  advances  on  each  side  towards  the  vertebral  co- 
lumn, before  which  it  is  reflected  from  behind  forwards,  lying  upon 
itself,  in  order  to  form  the  immense  fold  known  by  the  name  of 
Mesentery  (2180). 

3075.  Hypogastric  Portion  of  the  Peritoneum.  In  this  part  of 
its  course,  the  peritoneum  descends  from  the  umbilicus  towards  the 
pubes,  and  covers  the  urachus  and  the  two  umbilical  arteries  which 
raise  it  a  little,  so  as  to  make  it  form  three  folds  projecting  back- 
wards, confounded  at  the  umbilical  ring,  and  separated  inferiorly. 
It  is  then  applied  against  the  posterior  surface  of  the  recti  muscles, 
and  arrives  at  the  upper  edge  of  the  ossa  pubis,  whence  it  is  directed 
over  the  summit  and  posterior  region  of  the  bladder.  There,  it 
presents  differences,  according  as  it  is  examined,  in  the  male  or  in 
the  female.  In  the  former,  it  invests  the  base  of  the  vesiculoe  se- 
minales,  and  is  reflected  over  the  rectum,  forming  two  semilunar 
folds,  separated  by  a  pretty  deep  cul-de-sac,  and  called  the  Poste- 
rior Ligaments  of  the  Bladder.     Opposite  these  folds  and  their 

*  'T-Tfl,  infra  ;  x'^'S^o;,  cartilago, 
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separation,  the  peritoneum  is  applied  superiorly  upon  the  ante- 
rior surface  of  the  rectum  ;  but  above,  it  also  covers  its  lateral 
surfaces,  and  constitutes  behind  it  the  Mesorectum  (2208),  of 
■which  the  upper  extremity  is  continuous  with  the  Iliac  Mesocolon 
(2199). 

In  the  female,  the  peritoneum  passes  from  the  bladder  over  the 
vagina,  before  which  it  forms  two  semilunar  folds  and  an  interme- 
diate cul-de-sac,  similar  to  those  which  in  the  male,  occur  be- 
tween the  rectum  and  bladder,  but  less  distinct.  It  then  invests 
the  anterior  surface,  the  upper  edge  and  posterior  surface  of  the 
uterus,  and  a  portion  of  the  corresponding  wall  of  the  vagina, 
prolonging  itself  to  the  right  and  left  to  form  the  Broad  Ligaments 
(3046).  From  thence,  it  gains  the  rectum,  and  presents  the  same 
disposition  as  in  the  male. 

The  peritoneum  then  ascends  before  the  sacro-vertebral  articu- 
lation, and  unites  with  the  lamina  which  forms  the  mesentery. 

We  have  examined  the  course  of  the  peritoneum  in  the  middle 
part  of  the  hypogastric  region ;  let  us  now  follow  it  upon  the  sides 
of  that  region.  It  is  at  first  seen  reflecting  itself  from  the  walls  of 
the  abdomen  over  each  iliac  fossa,  covering  a  part  of  the  iliacus 
and  psose  muscles,  embracing  to  the  left  the  sigmoid  flexure  of 
the  colon  by  means  of  the  Iliac  Mesocolon,  and  to  the  right  the 
coecum  and  its  appendages  by  means  of  the  Mesoccecum  (2187). 
From  thence  it  ascends  forwards  behind  Pouparfs  ligament,  and 
forms  two  depressions  on  each  side,  called  the  Inguinal  Fossil, 
which  are  distinguished  into  internal  and  external.  These  fossae 
are  separated  from  each  other  by  the  fold  of  the  membrane  which 
the  umbilical  artery  supports.  The  external,  which  is  wider,  is 
generally  triangular.  At  the  bottom  of  its  summit,  which  is  di- 
rected downwards  and  inwards,  the  peritoneum  is  seen  to  dive  a 
little  into  the  internal  orifice  of  the  inguinal  canal  (1262).  Pos- 
teriorly the  peritoneum,  which  has  invested  the  iliac  fossse,  ascends 
to  be  continued  into  the  lumbar  mesocola. 

3076.  Epigastric  Portion  of  the  Peritoneum.  Of  much 
greater  extent,  and  more  complicated  than  the  other  two,  it  ex- 
hibits a  different  disposition  to  the  right,  to  the  left,  and  in  the 
middle. 

1°.  To  the  left,  the  peritoneum  invests  a  considerable  part  of 
the  inferior  surface  of  the  diaphragm,  and  sinks  into  the  most  re- 
tired region  of  the  hypochondrium  as  far  as  the  vertebral  column, 
whence  it  is  successively  reflected  over  the  posterior  surface  of  the 
splenic  vessels,  the  posterior  half  of  the  inner  surface  of  the  spleen, 
its  outer  surface,  its  whole  circumference,  and  the  anterior  half  of 
its  inner  surface.  There,  it  meets  the  splenic  vessels  a  second 
time  near  the  fissure  of  the  spleen,  passes  over  their  anterior  part, 
gains  the  cardiac  extremity  of  the  stomach,  and  is  continued  into 
the  anterior  lamina  of  the  great  omentum.  These  laminae  of  the 
peritoneum  of  which  we  have  just  been  speaking,  and  which  are 
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comprised  between  the  spleen  and  the  stomach,  are  called  Gast/ro- 
splenic  Omenta  by  many  authors. 

2°  In  the  middle^  the  peritoneum  leaves  the  diaphragm  before 
its  oesophageal  aperture,  arrives  upon  the  anterior  surface  of  the 
stomach,  passes  before  the  gastro-epiploic  vessels,  descends  to  near 
the  most  declivous  part  of  the  abdomen,  and  is  reflected  from  be- 
low upwards  as  far  as  the  convex  edge  of  the  arch  of  the  colon, 
thus  contributing  to  the  formation  of  the  great  omentum.  It  then 
invests  the  inferior  surface  of  the  arch  of  the  colon,  glides  beneath 
the  pancreas  and  duodenum,  forming  the  inferior  lamina  of  the 
transverse  mesocolon  (2194),  and  is  finally  continued  into  one  of 
the  laminjE  of  the  mesentery. 

3°.  To  the  rights  the  peritoneum  covers  a  less  extent  of  the  in- 
ferior surface  of  the  diaphragm.  Arrived  upon  the  posterior  edge  of 
the  liver,  it  is  reflected  upon  that  organ,  forming  a  fold  which  has 
been  inappropriately  named  its  Coronary  Ligament  (ligamentum 
hepatis  coronarium).  It  covers  its  whole  upper  surface,  at  the 
middle  of  which  it  gives  rise  to  another  triangular  fold  which  is 
Its  Suspensory  Ligament  {Jigamentutn  hepatis  suspensorium). 
This  fold  divides  the  upper  surface  of  the  liver  into  two  unequal 
parts  (2894),  corresponds  on  the  other  hand  to  the  diaphragm,  and 
is  continued  inferiorly  into  another  fold,  which  is  named  the  Fabj 
of  the  Umbilical  Vein.  This  fold  in  fact  contains  that  vein  in  its 
substance,  and  descends  anteriorly  and  to  the  left  as  far  as  the 
umbilicus. 

The  right  lamina  of  the  so-called  suspensory  ligament  of  the 
liver  is  then  reflected  under  the  concave  surface  of  the  great  lobe, 
unites  with  the  rest  of  the  peritoneum  along  its  sharp  edge,  covers 
the  gall-bladder,  and  at  length  forms  altogether  on  the  right,  a 
small  fold  which  gains  the  diaphragm,  and  which  is  called  the 
Right  Lateral  or  triangular  Ligament  of  the  Liver  (ligamentum 
hepatis  triangjdare  dextrum.)  This  same  lamina  leaves  the  gall- 
bladder posteriorly,  and  slips  before  the  duodenum  to  proceed  over 
the  colon. 

The  left  lamina  is  in  like  manner  reflected  under  the  inferior 
surface  of  the  left  lobe,  unites  upon  its  sharp  edge  with  that  which 
covers  the  upper  surface  of  the  liver,  and  bends,  near  its  posterior 
€dge,  to  form  the  Left  lateral  or  Triangular  Ligament  of  the  Liver 
{ligamentum  hepatis  triangulare  sinistrum^  and  the  anterior  lami- 
na of  the  Hepato-Gastric  omentum,  and  to  expand  over  the  ante- 
rior surface  of  the  stomach. 

3077-  Posterior  Cavity  of  the  Omenta.  Immediately  under 
the  neck  of  the  gall-bladder  there  is  observed  a  triangular  aperture, 
the  Foramen  or  Hiatus  of  Winslow,  into  which  the  finger  may 
easily  be  made  to  penetrate.  Through  this  aperture  there  is  seen 
to  dive  superiorly  the  lamina  of  the  peritoneum  which  has  formed 
the  anterior  lamina  of  the  hepato-gastric  omentum,  which  is  thus 
applied  upon  itself,  containing  in  its  duplicature  the  hepatic  andpylo- 
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ric  vessels,  the  coronary  vessels  of  the  stomach,  and  the  cystic  and 
hepatic  ducts,  and  ductus  communis  choledochus.  This  lamina  then 
directs  itself  over  the  whole  posterior  surface  of  the  stomach,  de- 
scends behind  the  gastro-epiploic  vessels,  applies  itself  upon  the 
portion  of  the  peritoneum  which  has  embraced  the  spleen  and  the 
anterior  surface  of  the  stomach,  arrives  along  with  it  as  far  as  the  in- 
ferior edge  of  the  great  omentum,  and  afterwards  ascends  towards 
the  convex  edge  of  the  arch  of  the  colon.  It  then  leaves  this  first 
lamina,  covers  the  upper  surface  of  the  colon,  forming  the  upper 
lamina  of  the  transverse  mesocolon  (2194),  and  passes  above  the 
pancreas  and  duodenum,  the  base  of  the  crura  of  the  diaphragm, 
the  vena  cava  and  lobulus  Spigelii.  At  length  it  passes  through 
the  foramen  of  Winslow,  and  is  continued  over  the  concave  sur- 
face of  the  right  lobe  of  the  liver. 

In  following  this  course,  the  lamina  of  the  peritoneum  of  which 
"we  have  been  speaking  forms  the  walls  of  a  large  ovoidal  cavity, 
the  Posterior  Cavity  of  the  Omenta.  It  is  thus  to  the  peritoneum 
what  the  arachnoid  membrane  is  to  the  portion  of  that  membrane 
which  penetrates  into  the  ventricles  of  the  brain  (1590).  This  ca- 
vity, which  has  no  other  issue  than  the  foramen  of  Winslow,  is 
formed  anteriorly  and  from  above  downwards  by  the  hepato-gastric 
omentum,  the  posterior  surface  of  the  stomach,  the  two  lamellae  of 
the  anterior  lamina  of  the  great  omentum.  Posteriorly,  and  from 
beneath  upwards,  it  is  formed  by  the  two  lamellae  of  the  posterior 
lamina  of  the  great  omentum,  the  upper  surface  of  the  arch  of  the 
colon,  the  upper  lamina  of  the  transverse  mesocolon,  and  its  pro- 
longation towards  the  lobulus  Spigehi. 

3078.  Organization  and  General  Relations  of  the  Peritoneum. 
The  peritoneum  has  precisely  the  same  structure  as  the  other  serous 
membranes  which  we  have  already  examined.  It  is  in  general  very 
thin,  although  not  equally  so  in  all  its  parts.  Its  thickness  is  great- 
er in  the  loins  and  behind  the  anterior  wall  of  the  abdomen  than 
any  where  else.  Upon  the  liver,  spleen,  stomach,  and  intestines, 
and  especially  in  the  omenta,  the  thinness  of  this  membrane  is  ex- 
treme. 

Nor  is  its  adhesion  to  the  organs  which  it  invests  uniform  in  aU 
parts.  It  is  very  decided  upon  the  liver,  spleen,  and  intestines, 
with  the  exception  of  the  duodenum  ;  but  is  much  less  so  upon  the 
pancreas,  bladder,  uterus  and  vagina,  as  well  as  upon  the  dia- 
phragm and  the  walls  of  the  abdomen,  which  is  especially  remark- 
able in  the  lumbar  regions  and  before  the  kidneys.  In  general,  at 
the  level  of  these  different  parts,  in  the  excavation  of  the  pelvis,  the 
peritoneum  has  beneath  it  a  great  quantity  of  adipose  cellular  tis- 
sue. It  also  contains  much  of  that  substance  in  the  different  folds 
which  it  forms,  as  the  mesentery,  mesocolon,  &c. 
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3079.  Hepato-gastric  Omentum  {omentum  minus).  This  is  a 
fold  of  the  peritoneum,  with  which  we  are  already  acquainted,  and 
which  extends  transversely  from  the  right  side  of  the  cardia  to  the 
corresponding  extremity  of  the  transverse  fissure  of  the  liver,  and 
from  above  downwards,  from  the  inferior  surface  of  the  diaphragm 
to  the  pylorus  and  duodenum.  It  is  under  it  that  the  foramen  of 
Winslow  occurs,  and  between  its  two  laminae  that  the  biliary  and 
hepatic  vessels  are  lodged.     It  contains  in  general  little  fat. 

3080.  The  Great  Omentum  {omentum  maju-s)  is  a  very  large 
fold,  free  and  floating  upon  the  convolutions  of  the  intestine.  It 
is  regularly  quadrilateral,  and  commonly  longer  on  the  left  side 
than  on  the  right.  Its  base  is  attached  anteriorly  to  the  great  cur- 
vature of  the  stomach,  and  posteriorly  to  the  arch  of  the  colon. 
Its  edges  are  continuous  above,  the  one  with  the  colic  omentum, 
the  other  with  the  gastro-splenic  omentum,  and  farther  down  with 
the  neighbouring  portions  of  the  lumbar  cola. 

It  is  formed  of  two  laminse,  each  composed  of  two  lamella?,  the 
one  superficial,  the  other  deep.  The  two  lamellee  of  the  anterior 
lamina  leave  between  them  and  the  great  curvature  of  the  stomach 
a  triangular  space  (2152)  ;  but  they  are  afterwards  confounded, 
proceed  downwards,  and  then  turning  upwards,  ascend  together  to 
form  the  posterior  lamina.  At  the  upper  part  of  this  latter,  they 
separate  again  to  embrace  the  arch  of  the  colon,  and  form  the 
transverse  mesocolon.  The  one  joins  the  mesentery,  the  other  as- 
cends towards  the  foramen  of  Winslow. 

There  is  found  in  the  substance  of  the  great  omentum  a  very 
large  quantity  of  vessels  and  fat,  the  latter  being  generally  dispers- 
ed in  flakes. 

3081.  Colic  Omentum.  This  is  a  fold  of  the  peritoneum  which 
exists  only  on  the  right  side,  and  is  placed  behind  the  great  omen- 
tum. It  nearly  fills  the  angle  formed  by  the  union  of  the  right 
and  transverse  portions  of  the  colon.  Sometimes  it  extends  as  far 
as  the  coecum  or  towards  the  spleen.  Its  two  laminas  are  separat- 
ed by  the  colic  arteries  and  veins. 

3082.  The  Gastro-splenic  Omentum  is  formed  by  the  peritone- 
um, which,  from  the  edges  of  the  fissure  of  the  spleen,  proceeds 
over  the  cardiac  extremity  of  the  stomach.  It  contains  in  its  sub- 
stance the  splenic  vessels  and  vasa  breviora. 

3083.  Besides  the  omenta,  the  peritoneum  forms  other  folds, 
such  as  the  mesentery,  the  mesocola,  the  mesorectum,  the  meso- 
coecum,  the  broad  ligaments  of  the  uterus,  the  suspensory  liga- 
ments of  the  liver,  the  adipose  appendages  of  the  large  intestine, 
&c.     These,  however,  have  already  been  described. 

*  Ea-;,  Upon  ;  Ti-kicn,  tn  float. 
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Page  1,  thirteenth  line  from  top,  for  distined,  read  destined. 
— —  48,  twenty-third  line  from  top,  for  mamillary,  read  mammillary. 
.  81,  second  line  from  bottom,  for  Rhysch,  read  Ruysch. 

II        465,  twenty-fourth  line  from  bottom,  for  viadibulo-labialis,   read  mandibulB'    -^ 
laUalis. 
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